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Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 1989 
by Barry Wiseman (N6CSW), the magazine continues publication 
for those who appreciate the value of operating vintage equipment 
and the rich history of radio. It is hoped that the magazine will 
provide inspiration and encouragement to collectors, restorers 
and builders. It is dedicated to the generations of radio amateurs, 
experimenters, and engineers who have preceded us, without 
whom many features of life, now taken for granted, would not be 
possible. 

We depend on our readers to supply material and photos for 
ER. Our primary interest is in articles that pertain to vintage 
equipment and operating with a primary emphasis on AM, but 
articles on CW, SSB, and shortwave listening are also needed. 
Photos of hams in their radio shacks are always appreciated. We 
invite those interested in writing for ER to write, email, or call. 


Regular contributors include: 
Tom Marcellino (W3BYM), David Ishmael (WA6VVL), Chuck Teeters 
(W4MEW), Mike Murphy (WU2D), Jim Hanlon (W8KGI), Gary 
Halverson (K6GLH), David Kuraner (K2DK), Larry Will (W3LW), Dave 
Gordon-Smith (G3UUR), Mike Bittner (W6MAB), D.S. “Jeep” Platt 
(K3HVG), Jeff Covelli (WA8SAJ), Joe Long (WA2EJT), Jim Riff (K7SC), 
George Misic (KE8RN), Hal Guretzky, K6éDPZ 


Editor’s Comments 


The National AN/FRR-24 

Brian Harrison (KN4R) is working 
on a restoration and an article about the 
ultimate National receiver, the rare and 
high-performance AN/FRR-24. This 
was a triple-diversity, dual-conversion 
HF receiver (2-32 Mc), made by the 
National Company, Malden, MA, about 
1950. It was primarily designed for shore 
station teletype circuits. There were 4 
racks, each rack having 4 RF-tuning 
modules and separate detector/audio 
modules for monitoring purposes. Rack 
#4 had detectors and FSK converters, 
plus the comparators for diversity 
reception. Each receiver rack had 88 
vacuum tubes, or 420 tubes in total for 
the system. The entire assembly was 
extremely heavy, over 3,000 pounds. A 
photo of one receiver is to the right. 
Brian needs help from readers who might 
have any original Navy pictures and 
Fair Radio sales ads. He also would also 
like to hear from other owners of this 


system in order to compare notes. 

[’'m asking any readers with any 
information on this system to contact 
Brian per his contact info on page 64. 
Good articles on equipment like this 
helps to preserve it. 


Keep Those Filaments Lit! 73, Ray, NODMS 
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from new, unassembled kits. 


Joe Rose (WA2PJP) is a longtime Heathkit collector. Joe is holding a 
1962 Heathkit catalog that features all of the equipment in his shack photo! All 
of these rigs have either been completely torn down and rebuilt, or are made 
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A 250 Watt Classic CW Transmitter 


By Tom Marcellino, W3BYM stout piece of iron, weighing in at 15 

13806 Parkland Drive pounds. The manual only lists an EFJ 

Rockville, MD 20853 part number, the DC resistance, and the 

w3bym@pghmail.com output RMS voltage. With a choke-input 

filter the output is in the 600-VDC range, 

Background but the transformer’s maximum current 

Several years ago I owned a Viking rating and choke’s inductance are 
Valiant transmitter. It was in need of a unknown. 

wafer switch for the antenna coupling. Before selecting a PA tube, or tubes, 


My good friend, Bowie Bill (WC3K SK), for this project, the plate transformer 
offered me a Valiant carcass. The carcass (4SNC-P2996) needed more 
contained the needed switch, plus quitea examination. The manual revealed all 
few other usable parts. Parts like the plate the clues. On AM the Valiant loads up to 
transformer and powersupplychokewere 330 mA. The modulator idles at 60 mA 
among the usable parts. © and peaks at 165 mA. On CW, the PA 

That iron pair has been resting under _ loads to 450 mA. Other stages like V1 
the workbench ever since. They have _ keyer, V2 buffer, V3 multiplier, and the 
been in the back waiting for theirturnto —_ two VR tubes are pulling an estimated 
occupy chassis space. Over the years, all 100 mA. So, for CW that would be 
the iron sitting in front has been slowly approximately 550 mA and on AM 
used up, and now it was time for the pair — approximately 595 mA, including the 
to start earning their keep. modulator peaks. 

The Valiant plate transformer is a very All this information tells me the plate 


PA LOAD 


___250 WATT 
40 METER TRANSMITTER 


= SS SSS SSS = = 

Figure 1: This classic view has the grid meter on the left and cathode meter on the 
right. The crystal oscillator and VR tubes are on the right side with the two PA tubes 
in the center behind the PA box. The 2E26 clamp tube is behind the plat 


transformer on the left. 
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transformer can supply 600-mA-plus. 
This would be ideal in a less-than-100% 
duty cycle CW application. The 
transformer should be useful to 750 mA 
at 600+ VDC in intermittent service. 

Note that the 1520-volt RMS level on 
the power supply diagram (Figure 2) is 
the EF] specification with 117 VRMS 
on the primary. Using 120 VRMS, the 
secondary voltage will increase about 100 
volts. 

After this brief plate transformer 
analysis, | had enough information to 
select a companion PA tube(s). My 
experience with the 4D32, a beam- 
aligned, grid-power (tetrode) amplifier, 
was gained in my single 4D32 
transmitter.* I knew a pair of these tubes 
connected in parallel would be a great 
combination to use with the Valiant plate 
transformer 

The 4D32 was produced by Raytheon 
in the “50s. It can be used up to 60 MHz 
at full ratings and produce 100-plus- 
watts of RF output power with 1.25 
watts of grid drive and 600 volts of B+. 
The filaments require 6.3 volts at 3.75 
amperes. The filaments must warm up 
for at least 2 minutes before full output 
power can be obtained and the tube will 
fit a standard Johnson #247 socket. 

The tube should be recessed one inch 
through a 2-3/8” chassis hole. Raytheon 
claims no neutralization is required up to 
60 MHz when the tube is mounted 
recessed. This is achieved by placing the 
tube’s internal metal disc level with the 
chassis, thus isolating the input from the 
output. 

The 4D32 is a low plate voltage, high 
plate current, high RF-output tube, and 
the plate voltage to plate-current ratio is 
relatively low. For optimum Q, this 
requires a higher value of plate tuning 


capacitor, compared to other common 
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Class C power amplifiers. A value of 4- 
pf-per meter is recommended by 
Raytheon. 

It should be noted that the plate power 
supply in the Valiant uses a choke-input 
filter. The choke is a hefty 6.4 pounds. 
The standby current draw in the Valiant 
is important to this project and relates to 
critical inductance that will be discussed 
laren 

The layout for this project follows 
closely with my recent 815 transmitter 
project. The open chassis design has the 
classic 50’s appearance. The transmitter 
is buileson)a=10%x17"x3” chassis. Ihe 
three inch height serves as the front panel 
and most of the PA components are 
contained in the 6"x5"x4" Minibox™. 

The Power Supply 

The power supply uses three 
transformers for the plate, filament, and 
bias. The plate supply requires three 1- 
kV PIV diodes in series for each leg of the 
full wave rectifier bridge. I used 1N5408s, 
rated at 3 amps, but 1N4007s rated at 1 
amp would work. 

Two diodes in each leg were first used 
but soon blew because their combined 
peak reverse ratings (1 kV + 1 kV) were 
very boarder line for this application. 
Three diodes are required in each leg of 
the bridge because the peak transformer 
voltage is 2.13 kV. The third diode gives 
an extra 900 volts of safety. 

The rectifiers feed a choke-input filter. 
A pair of filter capacitors are connected 
in series with a working voltage of 900 
volts. The total filter capacitance is 250 
uf, necessary to keep the B+ ripple at 2 
VRMS with a current draw of 740 mA in 
key-down condition. 

The bleeder-equalization resistor is a 
center-tapped, wirewound type. R1 
supplies additional standby load, enabling 


the filter network to meet the critical 
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Figure 2: The power supply diagram shows heavy drawn lines for the high current 
PA filament wires. The filament voltage should be connected directly to the tube — 
sockets for minimum voltage drop. Each of the 500 pf filter caps is made from two _ 


parallel connected capacitors. 


inductance value. If Rl were omitted, 
the filter network would act like a 
capacitor-input filter, causing the B+ to 
soar toward the peak value of 1.064 kV. 
Yes, R1 is a real waste of power, but the 
resistor is powered only when KIA is 
closed, i.e., when S2 activates K1’s coil. 

Critical inductance is calculated by 
dividing the output voltage by the standby 
load current. If the choke has at least this 
critical value, then the output voltage 
will be equal to the average value of the 
rectifier’s output voltage (760 x 0.9 = 
684 volts). 

Since the inductance is unknown, I 
divided the 684 by 105 = 6.5H. The 
standby load current in this project is 
105 mA. The bleeder = 15.2 mA, R1 = 
47.5 mA, and VRs = 41.8 mA. 

Now the Valiant choke’s approximate 
inductance is known. The B+ load 
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regulation from key up to key down is 
9.2%. The power supply drawing (Figure 
2) shows the measured B+ voltage. The 
measured 690 volts vs. the calculated” 
684 volts is well within the measuring 
instrument s accuracy. 

The filament transformer is rated for 8 
amperes and the total current draw for 
the transmitter is somewhat above that 
level at 9.1 amps. The 4D32 filaments 
draw a hefty current of 3.75 amps each. 
The filament lines are run directly to the 
filament socket pins of the 4D32 for 
minimum voltage drop. As shown on the 
drawing, one side of the filament is 
connected to the chassis at V2, pin 7. 
Thus, the lower filament currents for the 
GAG7, the 2E26, and the lamps all use 
the chassis for their ground returns. 

The dropping resistor for the two VR 
tubes is actually three resistors in series 
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Figure 3: The bottom view cei the HV flea caps and R1 the critical eee 
load on the left side. The filament transformer and additional HV filter caps are 
to the right of R1. The bias supply located in the right lower corner. The three VR 
dropping resistors are center right. 


and all are 10 watt types. The VR tubes 
are run on the high current side of their 
specification. This is needed because the 
6AG7 oscillator draws 40 mA when the 
key is down. Even with this heavy load, 
both tubes remain ionized when the key 
is down. 

The bias supply uses a small 1 amp 
transformer that is reverse connected to 
the filament transformer. The single 

section capacitor input-filter network 
ensures low ripple on the bias output. 

When the AC power is switched on, 
the filament, VR, the safe-key circuit 
(explained on page 9), and the bias 
voltages are applied to the transmitter. 
Although Raytheon indicated a 
minimum of 2 minutes warm-up for the 
filaments, I have determined 5 minutes 
works well before full output power is 
developed. 
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The primary current is 0.58 amps with 
the AC on, 1.59 amps with both the AC 
and DC on, and 3.94 amps with the AC 
and DC on and the key is down. A 5- 
amp fast blow fuse is used in the primary. 

Transmitter Description 

The oscillator (Figure 4) is the standard 
6AG7 Colpitts with some slight 
modifications. The small capacitor (3-30 
pF) connected between pins 4 and 5 isa 
chassis-mounted type. This allows 
screwdriver adjustment, if necessary, for 
various crystals. 

The cathode, pin 5, is held above 
ground with a diode. This permits S3 
(SPOT) to turn on the oscillator and not 
the PA. The “DRIVE” control varies the 
screen voltage and can supply up to 15 
mA of drive to the PA. Note there is a 50 
mA meter installed for grid current while 
I continue to search for a 15-mA meter. 

June 2014 i 


+o | 
MOE 
9 


za 


WE 


LO8Sld 


HN Le 
| 


0 0S YSAO 


SL# “LP ‘SOd 


3d 00S 


Bey A 00c+ 


A S2- 
- + 


ZT 
8 LT AOJ XO] Bag 
‘pub 
0} suid juaweyy 
apis yBiy uo 
sdeo 4nL9° asn 


e 


Bay A OSL+ 


Bay A 00€+ 


{1 


912-1Nd~, 
\ 
od rm “@ 


LOOPNL . sR 
Pate ae Cy WLOGZNZ 
° wre 
eS 
Los ool _ 
HN-008 
Frese 123X 
a 5 
$ oc-e> ML9 
v 
| 
LA 


June 2014 


Electric Radio #301 


Figure 5: The rear view shows the filter 


Bochtwe iplate “and *screen’*are 
supplied with regulated voltages for 
optimum stability. The oscillator plate- 
tuning inductor is toroid based. The value 
is 4 pH and consists of a T-68-2 powder 
iron core with 18 turns of #25 Formvar 
magnet wire. 

Very little, if any, information is 
available for using a pair of 4D32s in a 
parallel PA setup. Therefore the grid 
parameters were designed through 
experimentation, plus my experience 
using a single 4D32 in a home brew 
transmitter. 

The fixed bias is specified (by 
Raytheon) at -100 volts for CW, FM, 
and phone. The bias supply (Figure 2) 


Figure 4, Left: The transmitter’s diagram 
shows heavy lines drawn for the high 
current 600-plus-mA paths. The “SPOT” 
control is a momentary push button 
switch. The additional fixed loading cap 
is lumped into the 600 pF total. 
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Sk Sha 


hoke positioned on the left. The DTS-801 
transistor and the large screen resistor are mounted to the right of the choke. The PA’s 
RFC is mounted between the two recessed PA tubes. The clamp tube adjustment pot 
is to the right of the 2E26. 


aes Ss 


th. 


uses a 25-k pot for bias adjustment. The 


-25 volt bias was determined 


experimentally and differs from the minus 


100 volt Raytheon specification due to — 
the parallel grids. Actually, the bias can 
run from -25 to -45, as indicated at,the 
end of this article. 

I found that using the 6AG7 as the 
oscillator and driver, plus the low grid 
impedance of the two 4D32s, altered the 
fixed. bias specification. for CW. 
Determined from experimentation, the 
fixed bias can be set anywhere from -25 
to -45 volts. The resultant operating bias 
then will be -76 and -100 volts. The grid 
current will move a little while the 
maximum power output remains at 250+ 
watts. 

The PA sockets are recessed mounted 
below the chassis using 1-inch metal 
threaded spacers. The two sockets are 
mounted with their filament pins facing 
each other. Number 14 AWG bus wire 


connects the filament pins. This ensures 
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Figure 6: The top mounted PA box contains all PA components except the coupling 
cap and two 4D32s. The connection from the coupling cap is made with a threaded 
metal spacer fed through rubber grommets. The loading cap needed additional fixed 


capacitance, which can be seen next to the coil. 


minimum voltage drop to the filaments 
that are wired directly from the 
transformer with #14 AWG insulated 
wire. 

The PA plate tank parameters were 
based on Raytheon’s requirement of 4 
pF-per-meter, which equals 4 x 40, or 
160° pF. To determine the correct 
inductance I used a little reverse 
engineering. 
inductance was 
determined by resonating 160 pF with a 
wire inductor. That value is 3.76 ph, as 
measured on my RF analyzer. The 
inductor measures 134” diameter x 14” 
length with 934” turns. The measured 
inductance was confirmed using a 
reactance chart. That chart has a wide 
margin of error but gave a good ball park 
value. This procedure was used because 


The required 
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the RF plate-load impedance was below — 
1000 ohms, which didn’t exist ona readily — 
available chart. bas 

The 200 pF tuning capacitor was a real 
hamfest find. It’s overkill with the wide 
spacing—but for the grand sum of one 
dollar I couldn’t go wrong. At resonance, 
it meshes towards full mesh at about 120 
pF. The output capacitance of the two 
4132s is another 32 pF. When stray 
capacitance is added to the 120 + 32 
value, the total value is close to 160 pF! 
Isn’t it great when science is on your side? 

The high-current cathode and plate 
paths for the PA were wired with #14 
AWG insulated wire. This was done to 
minimize the voltage drop in lines that 
carry the 600 mA current. 

The 2E26 was selected for clamp tube 
operation because it is well suited for 
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sinking the screen current that rises up to 
60 mA in the event that grid drive is lost. 
The 1-Meg pot in the grid lead allows the 
operator to select the PA cathode current 
during clamp operation. I selected a clamp 
value yielding 50 mA of cathode current. 

The power-control circuit is one I have 
used for many years. The PA screen 
resistor drops the B+ to 300 volts with a 
6-k, 50-watt resistor. This resistor is 
mounted vertically next to the DTS-801 
transistor, on top of the chassis. The 
DTS-801 then varies the screen voltage 
via the “Power” control. It is basic, simple, 
and works great. The RF output power 
can be controlled from 250 down to 0 
watts. The DTS-801 is chassis mounted, 
using a mica insulating washer and nylon 
hardware, and dissipates the generated 
heat at the various settings of the control. 

The key activates both the oscillator 
and PA stages. This line has an open 
circuit voltage of 150 volts and a short 
circuit current of over 600 mA. The only 
practical and safe way to key this line is 
with a transistor. The two transistor 


: _ arrangement does this with ease. The 


BUL-216 is over-rated for switching this 
- level of current and voltage and needs no 
_ heatsink. The voltage drop from collector 
to emitter of the BUL-216 is only a few 
tenths of a volt, hence, extremely low 
power dissipation. The open-circuit key 
voltage is 8 volts. with a short circuit 
current of 3 mA. 
Overall Transmitter Performance 
Parameters 

Oscillator: 
¢ Plate Voltage = 300 Regulated 
*Screen Voltage = 0-150 Regulated 
*Cathode Current = 40 mA 
¢Frequency = 40 Meters 
Power Amplifier: 
¢ Plate Voltage = 690 
eScreen Voltage = 300 
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ePlate Current = 550 mA 
eScreen Current = 60 mA 

eGrid Current = 0-15 mA 

eFixed Bias = -25 to -45 Volts 
¢Power Input = 376 Watts 
¢Power Output = 250-Plus-Watts 
°CW Rise Time = 3 milliseconds 
°lst Harmonic is Down 65 dB 
¢2nd Harmonic is Down 85 dB 
eFrequency = 40 Meters 

Plate Transformer Current Draw: 


¢ Key Down = 740 mA 
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AC Dyalce R-4A Restoration 


By Ken Miller, KGCTW 

Rancho Cucamonga, CA 
k6ctw@earthlink.net 

Photos by Dennis Kidder, W6DQ 


Introduction 

I got a surprise a couple of months ago 
when I was notified that the “fair” price 
I had bid on an early model Drake R-4A 
(13 tube version) on eBay had actually 
won the auction! The unit arrived, as 
pictured, with an excellent front panel 
and good copper plating (only 2 small 
blemishes that are not really noticeable 
unless you look for them), a good case 
with minimum wear, and it actually sorta 
worked! The alignment was off as was the 
crystal calibrator, and there were a 
number of noticeable “artifacts” on the 
audio, but it was definitely not DOA! 

Drake R-4A History 

The Drake R-4A was the second 

receiver in the R-4 series and was 


manufactured from 1965 thru 1967 (the 


year I was first licensed). The R-4A was 
an improved version of the R-4 with the 
RF and AF gain controls moved to 
separate knobs, a different set of 13 tubes 
and semiconductors and an injector 
connection to facilitate transceive 
operation with the companion T-4X 
transmitter. Note that there were 2 
versions of the R-4A, a 13 and then an 11 
tube design. Total production run, from 
the known serial numbers (13 and 11 
tube designs combined), appears to be 
about 5000 units so not a particularly 
rare unit (the R-4 had only about 1K). 
Price for the receiver in 1966 was about 
$400 (Figure 1) that, when adjusted for 
inflation, would be almost $3,000 today. 
Circuit Description of the 
13 Tube Variant 

The R-4A is a dual conversion superhet 
with first and second IF frequencies at 
5645 and 50 kHz, respectively, and an 
interesting mix of 12.6 and 6.3-VAC 


tube filaments, plus semiconductors. 


Figure 1: The author’s R-4A has an upgraded “B” line tuning knob and RS speaker. 


10 Electric Radio #301 


June 2014 


Super-combination for transceiving... 


The new 
Receiver- 
controlled 
Exciter ece 


Model T~4 = = Sj S 35 Amateur Net 


T-4 Features 


Covers all Ham Bands 160 thru 10 meters. 

Covers MARS and Other Frequencies between ham 
bands. 

Upper and Lower Sideband on all frequencies. 
Automatic Transmit Recelve Switching on CW (sem! 
break-in}. 

Controlled Carrler Modulation for AM Is completely 
compatible with SSB linear amplifiers 

VOX or PTT on SSB and AM built-in. 

Adjustable Pi-Network Output 


Two Crystal Lattice Filters for sideband selection, 
2.4 Ke bandwidth. 


Transmitting AGC prevents flat topping. 

Shaped Grid Block Keying with side tone output. 

200 Waits PEP Input en SSB—{80 watts input CW. 
Meter Indicates plate current and relalive output, 
Compact size; rugged construction. 


Complete Transmitter 
(LESS POWER SUPPLY) 


The 


ae Ultimate 
Se in 


transceiving 


Model R-~4A a ac | = & ad © amateur Net 


R-4A Features 
Solid State Linear permeability tuned VFO with 1 
Ke divisions. Gear driven circular dial. High me- 
chanical, alectrical, and temperature stability. 
Covers ham bands 60, 40, 20, 15 meters completely 


and 28.5 to 29.0 Mc of 10 meters with crystals fur- 
nished, 


Any ten 500 Ke ranges between 1.5 and 30 Mc can be 
covered with accessory crystals... (160 meters, MARS, 
ete 5.0-6.0 Mc not recommended), 


Four bandwidths of selectivity, 0.4 Ke, 12 Ke. 2.4 Ke 
and 4.8 Ke. 


Passband tuning gives sideband selection without 
retuning. 


Nolse blanker that worka on CW, SSB, and AM Is 
bullt-In. 


Notch filter Is bullt-in. 
400 Ke crystal calibrator Is built-in. 


Product detecter for SSB/CW, diede detector for 
AM. 


Crystal Lattice Filter gives superior cross modulation 
and overload characteristics. 


Compact size; rugged construction. 


All T-4 features plus 
e Solid State VFO and 


e XTAL Oscillators... 
Give: 


Separate control of recelve and transmit frequencies 

Transcelver operation with frequency contro! by either Revr or 
Xmtr 

Coverage on 80, 40, 20, 15 meters completely and 28.5 to 29.0 Mc 
of 10 meters with crystals furnished 

Four extra 500 Ke ranges can be covered with accessory crystals 
(160 meters, other 10 meter ranges, MARS, etc.) 


— : ©)55 AC-3 Power Supply for 
Model T-4X, Amateur Net: 3 = 9S += T-4 and T-4X;: $99.95 


R.L. ORAKE COMPANY miamissura, OHIO 45342 


Mfrs. of the famous Drake TR-4 Transcelver—$599.95 Amateur Net. 


Figure 2: Drake’s Ad from the June 1966 CQ Magazine 
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Figure 3: R-4A Block Diagram 


(Figure 3) Unlike the later R-4C, the 
noise blanker (V9 and V10 in the 2nd 
IF) and the crystal calibrator (V12 at the 
antenna) were standard on the R-4A and 
not an option. 

The passband tuner, also in the 2nd IF 
chain, was an improved version of the 
same one that was designed for the 1A 
and was carried through the 2-B, 2-C 
and the R-4, R-4A and R-4B. This was a 
total of over 17 years in production before 
being replaced in the R-4C. The R-4A 
passband provides a decent shape factor 
with 6-dB-down selectivity levels of 0.4, 
1:2,%:4 and 4:8 lah 

Another common feature of the Drake 
4-Line is the solid state PTO. The one in 
this particular R-4A is almost perfectly 
linear on all bands and extremely stable. 

Restoration 

After a light cleaning, restoration 
started with replacing the AC line cord 
with a modern 3-prong, grounded one. 

Using my friend Dennis’s (W6DQ) 
TV-7 D/U military tube tester, we found 
failing conditions showing on V6 and 
V7, so they were replaced.' 

The “standard” fix of adding a braid 
onto the shell of the PTO and the yoke 
on the PTO rider bar was then added. 
This improves stability and also prevents 
a “warble” which was fairly common on 
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these rigs. 

A quick “web trip” to the Hayseed 
Hamfest site? resulted in an electrolytic 
recap kit which was promptly installed. 
[Editor's Note: Please call Hayseed 
Hamfest before ordering. Some of the 
electrolytics have been discontinued due 
to supplier problems.] The only issue | 
found when replacing the electrolytic 
was that the PTO assembly had to be 
removed first to get at the screw holding 
the audio transformer. This was necessary 
to make room for using a 200 watt iron to 
desolder the original electrolytic can 
capacitor connections. 

One thing I learned from Garey 
(K4OAH), while debugging 60 cycle hum 
on the audio, was that R43 and R44 are 
components that often went out of 
tolerance. These resistors are critical to 
the operation of V7, the audio output 
tube. It’s a GEH5, which is run a bit 
“hot:” Therefore,” to Setuaemurtie 
“headroom” and to be sure of the values, 
both 5%, %2-watt resistors were replaced 
with | watt, 1% precision resistors. 

Checking the other non-polarized 
capacitors resulted in just replacing them 
all with new CDE film variants. 

The other thing I like using are the 
blue LED replacement pilot lamps.* I 
did that and saved a little in the power 
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Figure 4: Top-Inside View of the Drake R-4A 


and heat department — and got that 
gorgeous blue glow! 

With all of the “usual suspects” replaced 
with known-good parts, the next step 
was to go through the voltage chart and 
make sure that all of the tubes were 
getting their proper voltages. That went 
fine and then I noticed that the 150- 
ohm, 2-watt resistor (R91) was a little 
discolored and also slightly out of 
tolerance, so I replaced that as well. 

Not bad — at this point I was out a bit 
over $70 (parts and shipping). I did, 
however, want to add 160 meters and the 
bottom 500 kHz of 10 meters, so I 
ordered crystals from International 
Crystal* (approximately $23 each, plus 
shipping). I know I probably could have 
done the eBay thing here too but I wanted 
quality crystals that were guaranteed and 
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right to specification. They arrived in a 
bit over a week and I was now ready for 
the next step, calibration and alignment! 
Alignment and Calibration 

Once again, thanks to the W6DQ lab/ 
workbench, I was able to follow the steps 
in the manual and the radio was aligned 
in a few hours. One interesting note is 
that there had been a 5.3 earthquake 
(centered very close to. the 
W6DQ QTH)the night before and there 
were a couple of reasonable sized 
aftershocks while I was running through 
the alignment, just to keep the process 
interesting. 

Fixing the 60 Cycle Hum 

With the radio working so well, it was 
time to “fix” the last issue. There was no 
60 cycle hum in the speaker or when 
using my older, higher impedance, 
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which has the 
TCXO-6 option 
and was calibrated 
against WWY. 
Note that there was 
no attempt made to 
recalibrate the dial 
between 100 kHz 
points. The results 
indicate’ .=-the 
difference between 
the “correct” 
frequency and what 
it took to move that 
frequency to line up 
with the 100 kHz 
mark on the R-4A 


To Remove the hum, 
when using low 
impedance headphones, 
insert a 100 ohm 1 Watt 
resistor here 


Figure 5: Schematic of the Hum Modification 


headphones. However, when | plugged in 
my new low impedance phones?, there 
was quite a bit of hum and it didn’t “go 
away” until the volume was up such that 
listening level was uncomfortable. I tried 
experimenting with single and dual section 
high pass filters but finally found a simple 
fix. | puta 100-ohm, 2-watt resistor in the 
audio line to the headphones (see figure 
5). The only change was that now I needed 
to advance the gain about another 30 
degrees to get the same volume in the 
speaker. 
Results 

Unfortunately I didn’t have access to a 
fully certified lab for this testing, but the 
testing that was done should provide a 
respectable idea of the performance of the 
receiver in the categories mentioned. If 
you are interested in the details of the 
testing methodology, drop me an email. 

The first thing tested was the linearity 
of the PTO. For this I choose 40 meters 
(my favorite band). The procedure used 
was to zero the dial at 7.00 and then see 
how far off the dial was at each 100 kHz, 
up through 7.50. The signal I used for 
comparison was from my FT-1000MP, 
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dial. Results were as 


follows: 
700.. “Zero 
7 AQ. -804hIz 
7.20 = =!QQ-Fiz 
(307 s-OUL Ez 
7.40 -90 Hz 
Ta Dh he Omid z 


The next thing everyone that uses 
vintage gear seems to be concerned with 
these days is stability, a.k.a “drift.” In 
the case of this receiver, there do not 
appear to be any real problems. Drift 
measurements were also done on 40 
meters. [he procedure was to set the rig 
on 7.0 MHz and then see how far it 
drifted off of the standard frequency 
supplied (again supplied by the FT- 
1000MP) at a series of what should be 
relevant time intervals. 

The results are shown in table 1. 
These were good numbers, because the 
manual for the R-4A indicates stability 
as 100 Hz after warm-up. 

The sensitivity test was just a simple 
comparison. As mentioned above, this 
wasn’t an exhaustive test with calibrated 
equipment, using minimum CW 
bandwidth, measuring a 3-db rise in the 
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10 Min |20 Min 30% Mingicl Hour 2° Hours 
Total from Zero e2 Oates O. Hz 23() Hizte-80. biz ie 50rHz 
Change Over Interval}+20 Hz | -10 Hz | -40 Hz | -50 Hz | -70 Hz 


Table 1: R-4A Drift Test Results 


noise floor. (I don’t have access to all that 
equipment.) This was just an operator's 
comparison between my Blecratt. K-2, 
which does have a lab-verified minimum 
discernible signal, or MDS, at -138 dBm 
on 40 meters, and the R-4A in a side-by- 
side test with the same signals on the 
same antenna using my A/B switch. In 
this test the R-4A could hear everything, 
almost as well as the K-2. To be a little 
more complete, I switched both rigs to 
10 meters, and the R-4A had a drop off in 
sensitivity where the K-2 was noticeably 
better. However, not bad at all for a tube/ 
transistor hybrid receiver that is 47 years 
-old! 
Conclusion 

If you are looking fora vintage receiver, 
the Drake R-4A would be an excellent 
choice, and for me it has been a most 
enjoyable project. The radio is easy to 
work on and with the help of Garey’s 
excellent service CD® it was easy to locate 
parts in the equipment and on the 
schematic, and for making needed 
modifications. By adding additional 
crystals, this receiver is capable of working 
on all of the current HF allocations with 
leftover positions to support the popular 
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SWL bands. This particular R-4A is 
stable, the PTO is very linear, and with 
the simple modification to the audio 
output, a joy to listen to even with low 
impedance headphones. The “A” variant 
also seems to generally be offered at a 
cheaper price than the “B” version. This 
seems very odd as there doesn’t seem to 
be much difference, if any, in at least 
factory-specified performance between 
them. As mentioned above, unlike the 
“C” variant, the noise blanker, crystal 
calibrator and IF passband options are 
all standard, so there’s nothing left to 
add but an antenna and speaker. My next 
decision for this receiver will be, do Iadd 
more crystals in the auxiliary sockets to 
handle the WARC bands and 5 most 
used SWL bands, or am I going to design 
and build the equivalent of an FS-4 to 
give it full coverage? If do the latter I'll 
see about publishing that effort as well. 
Interestingly, this receiver is getting more 
use than I expected, even replacing my 
beloved 2-B, when there is pulse type 
QRN. 


1. Vacuumtubes.Net http://www.vacuumtubes.net 
2. Hayseed Hamfest Inc. http://www.hayseedhamfest.com/drake_260941550.html 
3. 2B Radio Parts LLC http://www.2bradioparts.com/ 


4, International Crystal Manufacturing Co. Inc. 


http://www.icmfg.com/hamradio-manufacturers.html 


5. Arlan Communications http://www.arlancommunications.com/products/ 


amateurRadio/radioSport/Headsets.asp 


6. K4OAH Service CD:  http://www.k4oah.com/ 
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7 Command Receivers — The 
Adapter Boxes, Part 2 


ay z A 


By Joe Long, WA2EJT 
3111 King Street 
Endwell, NY 13760 
WA2EJT59@stny.rr.com 


The Navy ZB/YE Homing Beacon 
System 

This system is so interesting that a few 
more words on it are in order. Briefly, the 
way it worked was that the carrier 
transmitted a UHF (VHF today) signal 
in a narrow rotating beam, which was 
modulated by transmitting different 
Morse characters at different angles of 
rotation. The modulation was at a 
frequency of somewhere between 500 
and 850 Kc, which could not be heard on 
a UHF receiver of normal bandwidth, 
hence the ZB converter fed a receiver 
which tuned that frequency range (e.g., a 
broadcast band command set) where the 
characters could be received. Pilots carried 
a card listing Morse characters for 
different bearings back to the carrier — 
the characters were changed daily. Each 
carrier using the YE-YGiisystem 
transmitted ona different UHF frequency 
so that planes could return to the correct 
carrier. See Graphic Survey of Radio and 
Radar Equipment Used by the Army Air 
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Forces® for more details on this system 

All of the manuals are mum on the 
equipment to be powered by this adapter 
because the system was confidential, 
which is why the manuals list only 
“external equipment’ connected to the 
adapter, instead of specifically 
mentioning the ZB or R1/ARR-1. The 
ARA/ATA manual expresses it this way - 
the adapter is used when the receiver is 
“...required to supply power... to 
apparatus which is not a part of this 
equipment.” 

Another document, Evolution of Naval 
Radio-Electronics and Contributions of the 
Naval Research Laboratory ® is available 
with additional information on the YE- 
YG/ZB system. It explains: “The signals 
were received on the aircraft on its 
standard model RU communications 
receiver through the use of a frequency 
converter (model ZB)... 

“The homing system had a dual 
frequency which confused the Japanese 
Admirals who realized that our planes 
were successful in returning to their 
carriers but did not understand how this 
was accomplished...The British also 
eventually adopted this system for their 
carrier aircraft.” 
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The above reference to the RU receiver, 
which predates the command sets of this 
article, serves to highlight just how early 
it was that this system was developed."® 
See reference 10. 

The MX-19/ARC-5 audio adapter is 
also rare — I don’t recall that I have ever 
actually seen one. It contains an audio 
output connection and a relay, which is 
activated externally. ARC-5 manual 3A, 
page 27/28 gives this description: 
“Provides audio connection to input of 
instrument landing equipment. When 
relay K5 is activated ...the CW shut-off 
and the manual sensitivity lines are 
erounded...connecting the receiver for 
voice and AVC operation only.” Audio 
output is routed to the front panel 
connector, J27, through a 100 ohm 
resistor. One lead of the relay coil is 
connected to the LV line in the adapter. 
The relay is actuated (by external 
equipment) by grounding the other lead, 
Wid }2/% 

The MX-19 was part of the ZA 
instrument landing system. The audio 
output from the LF receiver was taken 
from the adapter and filtered into two 
signals (one at 90, the other at 150 cy/ 
second) which were used to provide right- 
left information ona meter, which guided 
the pilot to the center of the runway. 
This was an LF system which was short- 
lived and was replaced by similar systems 
using the same 90 and 150 cy/second 
signals but which used VHF. The best 
information I could find on the ZA system 
is in the previously mentioned Gordon 
Elliot White CQ article where White 
summarizes: “Despite its demise during 
WWII the ZA made its mark as the first 
successfully-tested aircraft carrier blind 
landing system (1935) and was an 
important aid at fog-bound Navy patrol 
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bases in 1940-1942.” I think that the 
short life of the ZA system accounts for 
the rarity of the MX-19. [Editor’s Note: 
Photos of the MX-19 were featured in 
part 1, page 35, ER #300. | 
Bonus Adapters 

A receiver collector friend (who asked 
that I not use his name) came across a 
pair of ultra-rare command receivers, the 
AN/ARC-5 R-112 and R-113, made by 
Aircraft Radio Corp. These sets cover 
100-125 and 125-156 Mc respectively 
and no more than a few hundred were 
made. Each receiver is equipped with a 
C-24 type adapter, but they are slightly 
modified with a small metal plate which 
covers up the “CW” switch position. In 
addition, there is an internal stop on the 
switch that prevents the CW position 
being selected. They are identified on the 
top of the case as “C-24/ARC-5” units, 
carry a contract number of NXsa 51579 
and are marked “Released 2-44.” These 
markings are stamped using orange paint. 
Like my other C-24/ARC-5 adapters, 
these have holes for serial number tags. 

I cannot resist adding a little more 
about these sets. As found, several of the 
tubes had paper labels on them with the 
following information: “Developmental 
tube type 12SF7Y...Supplied for 
laboratory and experimental purposes 
only without any obligations as to its 
future manufacture unless otherwise 
arranged...by Radio Corporation of 
America”. The receivers also use tubes 
marked “A5023”, an RCA developmental 
tube ID, which turns out to bea modified 
12AG. I discussed all of this with Lud 
Sibley (KB2EVN), who supplied a lot 
more information about both of these 
developmental tubes, which would be 
appropriate to include in a future article 
on these sets that I would love to put 
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Figure 14: This paper label was fo 
rescued from the trash! 


together, but the jury is still out on that. 

Likewise I cannot resist adding the 
following a quote from my friend, about 
the paper labels: 

“The labels were originally attached to 
the tube as identified, and the tube was 
also marked with a red grease pen 
marking. The labels were coming off, so 
I removed the labels and left them on the 
counter top. My wife thinking they were 
to be thrown out, tossed them in the 
garbage. It was garbage day, so they went 
into the large garbage bag and down to 
the road to be picked up. When I inquired 
as to the whereabouts of the labels, she 
said they were in the trash. Of course it 
was raining, so I dug through the trash 
until I found both labels. Not too much 
worse for ending up in the trash.” 

What a Great Story! 

Pete Hamersma, WB2JWU, had an 
intriguing adapter box story for me several 
years ago, about a command receiver 
with a plastic adapter box which he and 
W3PWW had seen some years previously 
— very interesting, but a dead end at the 
time. Pete recently reminded me of the 
plastic adapter, and with Ted’s help, | 
finally tracked down the receiver — it now 
belongs to Warren, KIBOX, who 
confirmed Pete’s recollection. The 
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e 12SF7Y, as 


receiver, a BC-454E, indeed has a plastic 
remote control box, labeled “FT-230A” 
(not FT-230-A). The only metal on the 
adapter is used to jumper pins 6 and 7. 
The adapter, a portent of all the plastic 
we deal with today, is a one piece molding 
with the knob integral to it and is a 
considerable simplification of the FT- 
230-A, which has more than a dozen 
separate parts. “Unique” is a fitting 
description of this adapter — Pete, Ted, 
Warren and I with over 200 years of 
command set experience have never seen, 
or heard of another one. Details of the 
BC-454E itself, as related by Warren, are 
fascinating and I hope that this article 
will inspire Warren to write-up and share 
this receiver’s story with Electric Radio 
readers. [This adapter was shown in color, 
figures 3 to 5, in ER #300.] 
Adapter with S/N Tag 

Over the years I have looked at 
hundreds of command receivers and 
adapters, but the receiver from the AWA 
conference is the only one I have ever 
seen with a serial number tag on the 
adapter plate, see figure 15. The tag is 
aluminum and measures 7/8 x 1/4 inch. 
The mounting holes are spaced 3/4” 
apart. “Serial No” is silk-screened on the 
tag and “4891” is stamped in the blank 
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Figure 15: This is a rare adapter box that carries a serial 
number. 


area. This high serial number makes it 
surprising that other examples have not 
turned up but it is possible that the 
numbering did not start at number one. 

The adapter plate had been modified 
in the usual way, with holes for a phone 
jack, RF gain potand CW shut-off switch. 
Also, there was a little chunk missing 
from one side to make room for a fuse 
holder, which had been installed in the 
receiver. When I removed the adapter 
from the receiver, I found that only the 
front plate of the adapter box remained — 
as was often done when the adapter was 
modified, its cover, the socket and its 
mounting studs had been discarded. So 
all I had was the cover plate with all of 
those holes. Fortunately, the serial 
number tag had not interfered with the 
modification and had not been removed 
or damaged. Because the adapter cover 

was missing, I could not tell whether the 
adapter plate was from an ARA, SCR- 
274-N or ARC-5 unit. I did know the 
probability of it being from an RAT or 
RAV receiver was essentially zero because 
so few of those sets were made. 

After a lot of investigation (looking at 
the adapters in each of my receivers and 
looking over all of my command set 
documentation as well as information to 
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that this adapter 
plate is from an 
Catia Contact 
S CURs= 2 7 4:2.N 
receiver. I have an 
Si Cu = 22/4 SoM 
manual (4A) with 
a1 9445 contract 
date, which has two 
illustrations of 


receivers showing 
serial number tags 
on the adapters. In 
all of my searching this is the only place 
where I have found receivers showing 
these tags. The serial number tags 
disappeared from later contracts and the 
corresponding manuals, the only vestige 
being the rivet holes for attaching the tag 
that appear in illustrations in two other 
SCR-274-N manuals (2B, 2C). Both FT- 
230-A and FT-260-A adapters show the 
holes in the illustrations. The rivet holes 
also show up in ARC-5 manual 3B, in a 
line drawing of the C-24 local control 
adapter (page 12), and an MX-21 (page 
D7) 

I must mention that I almost missed 
finding the illustrations showing the serial 
number tags. The 1941 manual is one I 
bought many years ago, and which 
duplicated SCR-274-N manuals already 
in my collection. But because this one 
was in perfect/unread condition I never 
actually used it and do not recall ever 
even glancing through it. The thing I had 
never noticed was that it had an earlier 
contract date than my other SCR-274 
manuals. It was only after exhausting 
every other resource that I finally took a 
look at it, and there were the tags! 

In order to make sure I had followed 
every possible lead in this search, I ordered 
ARA/ATA, RAV and RAT manual copies 


from Robert Downs, whose classified ads 
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Figure 16: Illustration from manual 4A 
ofan SCR-274-N set, showing a remote 
control adapter with a serial number 
tag, is identical to the one I found at 
AWA 2012. 


appear in ER. I must digress at this point 
to mention the excellence of Robert’s 
copies — they look as good as the originals 
he works from and are nicely bound with 
heavy-stock covers. And all of the fold- 
out pages are just like the originals, so 
here is a thumbs up with an A+++ for the 
quality of his work. 

The RAT/ RAT-1 receivers were made 
by Aircraft Radio Corporation and cover 
135-20) Mei and20-27.Me; sie 
difference between RAT and RAT-1 sets 
is the former use 12 volts, the latter, 24 
volts. Both receivers use an IF of 4.2 Mc, 
and so the selectivity is even wider than 
the much-too-broad 40 meter sets. I 
suppose that makes us lucky in a way that 
no more than 50 of these receivers were 
ever made. Illustrations in the manual! 
show both “Switch Panel Adapters” and 


“Switch Panels.” Confusingly, “Switch 
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Panel” is the name used in the manual for 
the local control adapter, while the remote 
control adapter is called the “Switch Panel 
Adapter.” The manual states (page 8) 
that: “A plate is riveted to the front of the 
Switch Panel and Switch Panel Adapter 
which bears the serial number of this 
unit. This number should not be confused 
with the serial number on the receiver 
unit.” None of the illustrations actually 
show any of these plates! This does clearly 
indicate however, that serial numbering 
of the adapters was on the minds of folks 
at Aircraft Radio Corporation — and the 
Navy — right from the start, and that 
keeping your documentation up-to-date 
was as difficult in 1939 as it is today. 
There are eight receivers in RAV 
equipment — the five relatively common 
sets covering from 190 kc to 9.1 Mc, one 
tuning 9.0 to 13.5 Mc, with the final two 
being the same as the above RAT receivers. 
The manual? has the same precaution as 
the RAT equipment regarding the adapter 
serial number tags, but this time the 
illustration on page 6 of the manual shows 
all eight receivers, each with a local control 
adapter, complete with a serial number 
tag. But there is still a little mud in the 
water - the illustration of a single receiver 
(page 8) shows no tag. Close inspection 
of the corresponding receiver in the RAT 
manual shows that it is the same 
illustration, copied from the other manual 
—a forgivable shortcut, which only a real 
“fusspot” would ever notice. The RAV 
contract did not include remote control 
equipment for the receivers, so they were 
furnished with local control adapters only. 
The serial number tag on the RAV 
adapters is slightly different in layout 
from the SCR-274-N tag, which confirms 
that mine is from SCR-274-N equipment. 
One of my ARA adapters, a remote 


control type made by Stromberg-Carlson, 
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Figure 17: This illustration from the 
manual of a RAT set shows a local 
control adapter without a serial number 
tag. The gain control knob is larger 
than on later equipment. 


has a stamping in the case with 
information, including a contract number 
with blank spaces where a serial number 
and contract date can be filled in. No 
serial number or date information was 
ever added to this particular unit. It is 
interesting to note that the front plate for 
this adapter does have holes for a serial 
number tag. The significance of the holes 
is ambiguous —in production, front plates 
from a different contract could have been 
used, or later, a ham could have switched 
parts. The poor quality of photographs 
in the ARA/ATA manual makes it 
impossible to determine whether serial 
number tag holes are present in the 
illustrations. Careful examination of the 
screws for damage often reveals whether 
the adapter case has ever been removed. 
My working assumption is that if the 


adapter is unmodified and the screws 
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attaching the case seem unmolested that 
the adapter is all original, no parts having 
been interchanged. In any event, the 
stamping shows that the idea for serial 
numbers on the adapters was carried 
through from RAT/RAV to ARA/ATA 
equipment. Another indication of this 
continuity is that the ARA/ATA manual 
indicates that RAT-1 (but not the 12 
Volt RAT) and RAV receivers are 
interchangeable with ARA sets. 

W3PWW, who has been interested in 
my adapter project right from the start, 
sent mean ARC-5 remote control adapter 
that is marked with a decal on the cover 
identifying it as an MX-21/ARC-5 unit, 
but underneath the decal I noticed a 
stamping in the aluminum which reads: 
“SWITCH PANEL ADAPTER TYPE 
CBY 49107 MANUFACTURED BY 
AIRCRAFT RADIO CORPORATION 
BOONTON. NJ”.) The “CBY” is the 
MDS code" identifying the manufacturer 
as Aircraft Radio Corporation and the 
“49107” is the ARA/ATA nomenclature 
for remote control adapters — so this 
adapter was relabeled, transforming it 
from an ARA/ATA to ARC-5 device. 
There is no space in this stamping for a 
serial number, but the front plate does 
have serial number tag holes. This adapter 
is another example of the close relation 
between ARA /ATA and ARC-5 series 
equipment. The relation is further 
documented in ARC-5 manual 1B (pages 
133, 134), which indicates that the MX- 
21/ARC-5 adapter is “Formerly Type 
CBY-49107 Switch Panel Adapter” and 
that the MX-20/ARC-5 power adapter is 
“Formerly Type CBY-620365 Auxiliary 
Outlet Adapter.” 

Adapter Plate Restoration 

I repaired the front-plate with its serial 

number tag by first epoxying a thin backer 


made from aluminum flashing material 
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behind the original plate. I then filled the 
holes using JB Weld® epoxy, carefully 
sanded off the excess epoxy, masked the 
tag and the spot where “TOP” was 
engraved, and repainted the plate using 
Rustoleum® textured black paint. If you 
spray from a couple of feet and apply 
multiple layers of very thin coats you can 
get an excellent match to the original fine 
wrinkle-finish paint. I did not have a 
knob-pull for the front of the restored 
adapter but I got lucky — in digging 
through my spare knobs box I found a 
metal drawer pull that was an almost 
perfect match for the original. It had a 
wood screw for attaching to a drawer, 
which I sawed off, then drilled and tapped 
the knob to accept a 4-40 machine screw, 
which attaches the knob to the adapter 
plate. A little more Rustoleum for the 
knob and it is indistinguishable from the 
real thing. I did not have an extra case, so 
instead of fabricating mounting studs | 
just drilled two small holes where the 
studs would have been attached and filled 
them with two tiny rivets. The rivets give 
a more authentic look than the machine 
screws I have used in the past for this 
purpose. 
Manufacturing Variations 

When anything is manufactured in 
large quantities, such as our dearly beloved 
command sets and all of their accessories, 
there are always minor variations to be 
found, which are of interest to collectors/ 
users, especially those with a more 
fanatical bent. I have mentioned some of 
these above, and in this section I will 
describe a few more which I noticed 
while carefully examining each of my 
adapters in the quest to identify the origin 
of my AWA 2012 adapter plate with the 
serial number tag, figure 18. 

The most obvious difference is the 


finish. Later production SCR-274-N 
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Figure 18: This is my AWA 2012 
restored adapter plate with a S/N tag. 


units were not painted but the other 
types (including early SCR-274-N sets) 
were all finished with black wrinkle paint. 
W3PWW and I have had several 
discussions on when the unpainted sets 
first appeared. You cannot rely on the 
manuals to clarify dates because the 
illustrations were typically not updated 
to reflect production changes. A recently 
published book'* sheds some light on 
this question. The book has two 
photographs of factory fresh P-51A 
Mustangs, which show unpainted 
command equipment — one shows a BC- 
442 antenna relay box behind the pilot, 
the other shows a factory technician 
loading a rack of receivers into the 
airplane. They are all unpainted, except 
for one FT-230-A in one of the receivers. 
The contract date for the P-51A was 6- 
23-1942. Only 310 P-51As were made; 
so the photographs cannot have been 
taken too long after that date so the 


unpainted sets first appeared in 1942 or 


early 1943. 
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Another variation is the wire — toward 
the end of production, ARC-5 equipment 
was built with wire using plastic 
insulation, while earlier ARC-5s and all 
of the other types use cloth insulation. I 
have several ARC-5 receivers, two of 
which have plastic wiring, the rest cloth. 
Oddly enough, each of the ARC-5 
adapters in my collection has plastic 
wiring. 

Other variations include the material 
used for adapter plate ID tags, inspection 
stamps, knob details, the presence or 
absence of the serial number tag holes, 
the number of contacts installed on J4, 
and more. In the following paragraphs | 
will discuss these variations as they relate 
to the adapters in my collection. 

Adapter plug assembly J4 has holes for 
eight contacts which might or might not 
have contacts installed. The number of 
contacts actually installed depends on 
the production type (ARA/ATA vs. SCR- 
274-N, etc.), as well as the adapter type 
The ARA/ATA manual calls out eight 
contacts for each of its adapters. It appears 
that RAV, RAT, and ARC-5 adapters all 
have eight contacts, for each type of 
adapter, but this is not specified in the 
manuals. Things are different for SCR- 
274-N equipment. 

My SCR-274-N manuals (in Table 
20, the table of replaceable parts) indicate 
that for the type FT-230-A remote control 
adapter, J4 has eight contacts, but that: 
“Later models are equipped with only 
two contacts” - the two required to 
complete the filament/dynamotor circuit. 
The same table lists five contacts for the 
FT-260-A adapter. The FT-310-A power 
adapter does not appear in the early 
contract (4A) manual because the 
Navigation receiver was not furnished 
with that contract, but it is listed in the 


BC-946-B addendum in the later 
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manuals (4B, 4C). The FT-310-A is not 
shown in the BC-946 parts list, but 
illustrations of the adapter in those 
manuals show all eight contacts. 

I have three power adapters, one each 
of SCR-274-N, ARA, and ARC-5 types, 
with enough variations to keep even the 
fussiest command set user satisfied. The 
SCR-274-N unit has only four contacts 
on J4 (nicely inconsistent with the manual 
illustrations), two plastic tags (with yellow 
lettering) on the front, bare metal finish, 
and was made by Colonial Radio Corp. 
The left hand tag gives the part number, 
order number and manufacturer; the right 
hand tag lists the output voltages and a 
current limit warning. In addition, I have 
a parts unit, also made by Colonial and 
with the same contract number, but the 
plastic tags have white lettering. The 
ARA adapter has eight contacts on J4, 
two metal (not plastic) tags on the front, 
black wrinkle paint, and was made by 
Aircraft Radio Corp. The ARC-5 unit 
has only one metal tag (with two unused 
rivet holes where the missing tag had 
been attached), paint stampings on the 
case (in place of the second tag) which 
identify it as an MX-20, give a contract 
number and show Aircraft Radio to be 
the manufacturer. It has eight contacts 
on J4. 

also have three local control adapters, 
two FT-260-A types and one C-24/ARC- 
5. The FT-260-A units are identical, 
have five contacts on J4, black wrinkle 
paint, no serial number tag holes, and 
were made by Western Electric. The five 
contacts on these adapters are consistent 
with the SCR-274-N manuals. I have 
never seen an unpainted FT-260-A. Jack, 
WA7DIA, thought he had found an 
unpainted one at a hamfest but it turned 
out to be nicely built homebrew unit, 


figure 19. The C-24/ARC-5 has eight 
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—== = = 
Figure 19: Jack Antonio’s homebrew 
FT-260-A adapter plate is unpainted. 


contacts, black wrinkle paint, was made 
by Aircraft Radio Corporation, and does 
have holes for a serial number tag. In 
addition to the number of contacts, 
another difference is the RF gain knobs - 
the FT-260-A knob is marked 
“INCREASE OUTPUT?” with an arrow, 
while the C-24 knob has only an arrow, 
but with “SENS” engraved on the front 
plate below the knob. One more 
difference — the C-24 mode switch has a 
white marking which is not present on 
the FIT-260-As. W3PWW also has a 
couple of local control adapters, one a C- 
24/ARC-5 identical to mine in all the 
above details, and an FT-260-A, likewise 
identical to my FT-260-As, except that it 
is in an MX-19 case. 

I left the remote control adapters for 
last because they are the simplest, so 
there would not be much to say about 
them, but in looking them over, found 
that, as usual, I was wrong! I have ten 
original/unmodified units — four MX- 
21/ARC-5s, five FT-230-As and one ARA 
type 49107. I have several more, but they 
are modified/restored units that are not 
useful in these comparisons. The MX- 
21s are very similar, three made by 
Aircraft Radio Corporation, the other by 
Stromberg Carlson, and have the 
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following in common: black wrinkle 
paint, a sculpted knob, above which 
“TOP” is engraved through the paint, 
holes for a serial number tag, eight 
contacts on J4, painted inspection stamps, 
a metal stamping in the case indicating 
the manufacturer and contract number, 
and a short wire connecting pins 6 and 7 
on J4. Note that one of the above MX- 
21s was originally a 49107 and converted 
via a decal to an MX-21, as I described 
earlier. It would be interesting to learn 
whether other adapter types underwent 
this conversion. 

Three of the FT-230-A remote control 
adapters are essentially identical Western 
Electric units, with the following 
characteristics: unpainted aluminum 
finish, a plain knob which is engraved 
with “TOP” and an up-arrow, no holes 
for a serial number tag, two contacts on 
J4, no inspection stamp, and a metal 
stamping on the case which identifies the 
manufacturer and adapter type. These 
adapters use phenolic material for J4 
instead of mica, which was substituted 
probably because of a mica supply issues 
— it was a strategic material used in myriad 
ways and any workable substitute would 
have been helpful to the war effort. 
Western Electric is the only manufacturer 
that I have found using phenolic and 
only in their later FT-230-As. As a large 
company they could have quickly done 
the studies to verify that phenolic was a 
satisfactory substitute, and the FT-230- 
A would have about as noncritical a 
component as could be found to try the 
phenolic. 

Another interesting difference from the 
MX-21s is that the two pins on J4 of the 
FT-230-As are oriented so that they touch 
and are soldered without using any wire. 
One of my FT-230-A adapters is a 


Colonial Radio unit and is similar to the 
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above FT-230-As, but it does have an 
inspection stamp, and has the two pins 
touching as above, but they are wrapped 
with wire and then soldered. The fifth 
FT-230-A is another Western Electric, 
but from an earlier production run — it is 
painted and has the sculpted knob with 
“TOP” engraved through the paint. From 
the front it is indistinguishable from an 
MX-21/ARCS5 except that it has no serial 
number tag holes. Inside it looks like the 
other Western Electric units as described 
above, but it uses mica at J4. 

The ARA type 49107 remote control 
adapter was made by Stromberg-Carlson 
and is identical to the C-24/ARC-5s, 
except that the metal stamping on the 
case is very detailed as I mentioned above, 
and includes its weight (0.2 pounds), 
and the that it was 
“Manufactured for NAVY 
DEPARTMENT-BUREAU OF 
SHIPS.” Note that this adapter does have 
holes for a serial number tag. This shows 
that the holes originated with ARA 
production and were carried over without 
modification to ARC-5 equipment. In 
spite of the specification in the ARA 
manual, the soldered connections on pins 
6 and 7 do not have inspection lacquer 
on them. In fact, none of the remote 


statement 


adapters has inspection lacquer applied. 

I had to look for someone with an MX- 
19/ARC-5 adapter - It turned out that 
WAT7DIA has one and kindly sent me 
several pictures it. A decal on the top of 
the case shows the contract number, MDS 
code “CBY” identifying the manufacturer 
as Aircraft Radio, and “28 VOLTS DC”. 
This is the only instance of the voltage 
being specified on the case of an adapter. 
The voltage is probably specified because 
there are a couple of ARC-5 receivers 
designed for 14 volt operation and the 


relay in the MX-19 would not work in 
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those sets. The adapter is finished with 
black wrinkle paint, does not have serial 
number tag holes, uses cloth wire and J4 
has eight contacts. Jack reports that this 
is the only MX-19 that he has seen, and 
further, that he has many of the parts 
required to complete the receiving portion 
of the instrument landing system, but 
because he does not have an airplane, a 
runway, the LF transmitting equipment, 
or the radio altimeter, the project is pretty 
far down his list! 

Serial number tags holes appear in each 
of my ARC-5 adapters and on the single 
ARA adapter I have. They do not appear 
on any of my SCR-274-N adapters, with 
the single exception of the plate that got 
me started on this article, which has, not 
only the holes, but also the tag and rivets! 
The tangle of where the holes do—and do 
not appear — further illustrates just how 
closely related all of the command set 
specifications and contracts were. In the 
case of the ARC-5 equipment it must 
have been a higher priority to keep 
production going rather than stopping to 
change the process, even if it meant 
eliminating or simplifying a 
manufacturing step. 

The same generalization holds for the 
number of contacts on J4 — all of the 
ARC-5 adapters and the ARA have eight 
contacts, while my SCR-275-N adapters 
have fewer than eight. The reason for 
using or not using all eight contacts 1s 
interesting and could be related to 
manufacturing engineering. Using eight 


both the 


manufacturing process and inventory 


contacts simplifies 
considerations but uses more material, 
increasing that cost. The weight saving 
realized by using fewer contacts is not 
likely to have been given much 
consideration. (Although there was a 


weight reduction program for the F-105 
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fighter - the final phase included replacing 
the glass in the cockpit display 
instruments with plastic!) The ultimate 
priority was of course, production and it 
might be that Western Electric as the 
major contractor on the SCR-274-N was 
able to alter the number of contacts 
without interrupting deliveries, while the 
much smaller Aircraft Radio Corporation, 
in building ARC-5 equipment found the 
opposite approach better for them. Or it 
might have been due to some nameless 
government contract planners making 
those decisions. 

The adapter box serial number tag 
simplification process, starting from a 
metal tag with rivets, to finally, no serial 
number at all reminds me of a similar 
chain of events that I noticed while I was 
working at IBM. Capital equipment was 
labeled with a “Capital ID” number that 
was stamped into a brass plate, which was 
attached to the equipment with a couple 
of tiny machine screws. We (and the 
company) always referred to the numbers 
as “Brass Tag Numbers.” At some point 
the screws were eliminated and double 
sided tape was used to attach the tag. 
Some time later the brass tag itself was 
eliminated and the serial number was 
printed on a sticky-back plastic tape and 
placed on the equipment. We (and the 
company) referred to the numbers as 
“Brass Tag Numbers” for years afterward, 
after all evidence of metal tags was long 
gone. Examples of this sort of 
simplification can be found everywhere 
and the command receiver adapter box 
serial number tag is a nice WWII instance: 
proceeding from a mechanically attached 
tag to a metal stamping to no number at 
all, in the face of the relentless increase in 
the complexity of the equipment itself, 
until today we have hand-held gizmos 
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with orders-of-magnitude more computer 
power than those used for the moon 
landings, all in a no-screws, snap- 
together, palm-sized case. 
One Last Word 

The best kind of mystery is one that 
leaves a few loose ends, and there is a 
beauty in the serial number tag saga. The 
R-112 and R-113 C-24/ARC-5 adapters 
do have serial number tag holes, but with 
the holes above the RF gain control rather 
than below it, which is where they appear 
on all of the other C-24/ARC-5 adapters. 
Just as I was finishing this article, 
WA7DIA sent mean eBay link to another 
example of a local control adapter with 
the holes placed above the gain control. 
The hole placement could have been 
changed because, if a tag had been 
installed using the lower holes it would 
have partially covered the “SENS” 
engraving, but since there is no evidence 
of any inclination to actually install tags 
on ARC-5 adapters, why bother to move 
the mounting holes? I cannot say, but it 
is this sort of thing that keeps many of us 
poking through archives, old technical 
manuals and magazines, haunting used 
book stores, digging through the under- 
the-table stuff at hamfests, and screeching 
to a stop at likely looking garage sales, 
just in case. 

Acknowledgments 

Thanks to Ted Young, W3PWW, for 
his help on this project, and for the MX- 
21/ARC-5 unit he so generously sent me; 
to Jack Antonio, WA7DIA, for his time 
and effort in photographing his MX-19/ 
ARC-5; to Lud Sibley, KB2EVN, for all 
of his help VHF command set prototype 
tube information; to Warren Harding, 
K1BOxX, for information on and photos 
of his FT-230A; and finally to Pete 
Hamersma, WB2J WU, for the clues that 
finally led me to K1BOX. 

June 2014 


References: 

ban Rn beeen, RA PS1, Manual: 
INSTRUCTION BOOK FOR Model 
RAT and Model RAT-1 Aircraft Radio 
Telegraph and Telephone Receiving 
Equipment, Aircraft Radio Corp, June 
24,1939 

2. RAV Manual: INSTRUCTION 
BOOK for Model RAV Aircraft Radio 
Telegraph and Telephone Receiving 
Equipment, Aircraft Radio Corp, March 
13,-1940 

3. ARA Manual: FIRST EDITION of 
FINAL INSTRUCTION BOOK for 
MODEL ATA and MODEL ARA 


Aircraft Radio Telegraph and Telephone 


Transmitting and Receiving Equipment, 
Stromberg Carlson Telephone Mfg. 


Company, Feb 5, 1942, Contract NOs- 
96736 

4, SCR-274 Manuals: 

Amel CTLON-BOOK-for 
PONTO 5rd SCR-274-N, Order 
Number 1470-NY-41, Aircraft Radio 
Corporation 

BieUNS TRUGTION BOOK “tor 
OPERATION and MAINTENANCE of 
RADIO SET SCR-274-N, Revised 
February 15, 1943. I also have a copy of 
this one, marked as being for Aircraft 
Type B-24-L, S/N 44-49507 

C) HANDBOOK MAINTENANCE 
INSTRUCTIONS RADIO SET SCR- 
274-N, 15 February 1943, Revised 14 
September 1951 

5. ARC-5 manuals: 

A) Handbook of OPERATING 
INSTRUCTIONS for Model AN/ARC- 
5 Aircraft Radio Equipment, Approved 
21 February, 1944 

B) Handbook Maintenance 
Instructions AN/ARC-5 AIRCRAFT 
RADIO EQUIPMENT, LF MH HEF 
COMPONENTS, mine isa late revision, 
dated 15 December 1954 


Electric Radio #301 


C) Handbook BENCH TEST and 
ALIGNMENT PROCEDURE RADIO 
EQUIPMENT AN/ARC-5, Dated 1 
October 1949 

6. Electric Radio #4, June, 1990, page 
4, 

7. Command Sets, Gordon Elliot 
White, CQ, October 1965, p 34. He 
mentions both the YE/ZB and ZA 
systems. 

8. The document is available on the 
Internet at: 

http://www.scribd.com/doc/ 
39145899/WWII-Radar-Comm- 
Equipment If link does not work, try a 
search for “39145899 Radar”. YE-YG/ 
ZB information is on page 17. 

9. This is a US Government Printing 
Office publication, Louis A. Gebhard, 
author, 1979, available for download as 
a pdf file. Do a Goggle search for the 
title. Document is word searchable. 

10. See Electric Radio #250, March 
CUO totunyeatticle ron. thisavery 
interesting receiver 

11. Link which lists manufacturer’s 
(MDS) codes for military equipment: 


http://www.radionerds.com/ 


index.php/ 
Radio Manufacturer Identification 


Examples: Stromberg-Carlson: GCs 
Colonial Radio Corp: CRI, Western 
Electric: CW 

12. See http://www.tuberadio.com/ 
arc/arc.html fora nice discussion on RAT 
vs. RAX receivers, by Mike Morrow, 
KK5F 


13. Building the P-51 Mustang, 
Michael O’Leary, Specialty Press, 2010 


ER 


June 2014 ply 


N22 


Plastic Knob Repair 


By Charlie Liberto, W4MEC 
619 Hideaway Cove 
Hendersonville, NC 28739 
mjcal77@yahoo.com 


If you are an addicted fixer-upper fellow 
like me, there are times when you don’t 
just pick up a ham radio boat anchor, you 
get drawn by the Dark Side to other 
electronic gizmos that havea ridiculously 
low price and before you know it, you’re 
walking away with one. In this day of 
GPS personal navigation systems, old 
cast off radio direction finders ofall kinds 
show up, not just at hamfests, but road 


side vendors and flea markets. One of my 
latest finds was an old Heathkit RDF 


(Figure 1). When I got it home and 
started to check out its ills, the first thing 
I noticed was that two out of the three 
larger of the concentric knobs rotated all 
the way around without stopping. Hoping 
it was just a loose pot was just that—hope. 
Two of the larger knobs, all plastic, no 
metal inserts, had or did have two raised 
keys like the one good knob (Figure 2) 
that would have engaged the gapped metal 
shafts of the controls. The keys were 
gone, ground off by overzealous use. 
Thinking of several ways to solve this, 
and looking through my junk drawer at 
brass tubing that I could use to make 
some kind of fixture for the knobs, 
revealed I had no brass that would fit the 


SS SST SS 


Figure 1: This Heathkit direction finder was found with broken large concentric 


knobs and new parts are not available. 
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Figure 2: One large knob was good and 
this photo shows the raised keys, visible 
just inside the inner opening. 

smaller of the concentric shafts properly. 
But I did find a new package of styrene 


tubing that was 4” OD and 1/8" ID that 
fit perfectly. This tubing is made by 


Figure 3: Two long cuts were made in 
the styrene tubing. 


Evergreen Scale Models and is item #228, 
available at good hobby shops, craft stores, 
or on-line model suppliers. 

Looking at the pictures, (Figure 3) I 
started by cutting two parallel slots 
longitudinally down the tube, placing 
the hobby saw such that its blade was 
away from the inside edge of the tube a 
distance equal to the thickness of the 
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Figure 4: Next, two semicircles of plastic 
were cut from the tube. 


blade. I used an Xacto saw, but there are 
other brands that are made integral with 
a plastic handle, also available at a good 
hobby shops or craft store. Guesstimating 
the distance of the cut, I stopped and cut 


Figure 5: The new shaft was test-fit. 


across the tube (Figure 4) just enough to 
remove the two semicircles of plastic. I 
test fitted the tubing on the shaft, making 
fine adjustments with rifler files (Figure 
5); 

When I was happy with the fit, I cut off 
the fixture from the tube leaving as much 
concentric plastic as | could (Figure 6), 
and used rifler files (Figures 6 and 7) to 
clean up the edges. I was lucky in that the 
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Figure 6: The new fixture is cut to 
length with the saw. 


Figure 7: Rifler files were used to clean 
up the inside of the fixture. 


smaller concentric knob had a deep skirt, 
allowing a goodly portion of the plastic 
to remain, which gave the thing strength. 

I put the newly made fixture onto the 
shaft, (Figure 9) pushed on the larger 
concentric knob, and used super glue 
sparingly to secure the homemade fixture 
to the knob. I tried styrene glue, but the 
knobs are of a harder plastic that was not 
affected by the toluene in the styrene 
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Figure 8: The edges of the fixture are 
trued with a flat file. 


is ready for glue. 


glue, in other words, it didn’t stick. I was 
not successful making these when I 
started. Some had keys that were too 
narrow and did not engage the shaft, 
some took more filing than others. If you 
try this, be patient and you will get that 
antique knob to work as it should. 
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A CW Receiver with a Double-Tuned Regenerative 
Loop 


By Vernon Yeich, KB3RQE 
357 Mountain View Road 
Newfoundland, PA 18445 


ihchor@aol.com 


The nineteenth century (1800s) 
abounded ~~ with 


development such as the discovery of 


technological 


chemical electric-current sources, rotary 


electric generators and motors, 
incandescent electric lighting, the Morse 
telegraph, the telephone and, most 
extraordinarily, the discovery of 
electromagnetic energy as a “wireless” 
medium for communication. By the 
summer of 1912, commercial and 
amateur wireless telegraphy was enabled 
with spark transmitters and mineral- 
crystal detectors and telephone earpieces 
for receiving. However, a new “detector” 
device was available at that time. It was 
finding use as audio amplifiers in wired 
telephone service, but was also being 


used experimentally by amateur 


operators, both as a detector and as an 
audio amplifier with moderate energy 
gain when used to control electric current 
from electrochemical cells. This device 
Remand: its 
availability, at this time, set the stage for 


a truly remarkable technology leap. 


was named “Audion” 


Edwin Armstrong was a young 
engineering student at Columbia 
University and, as an active amateur 
wireless telegrapher, he was intensely 
involved with experimentation and study 
of wireless technology. His aim was to 
find a way to increase the sensitivity of 
the audion. In the circuit architecture of 
his amplified experimental receiver, 
Armstrong had fortuitously included the 
receiver's tuning circuits in an 
unprecedented amplified circular 
feedback loop, that is, from the output 
circuit back to the tuned input of the 
receiver. The result was astonishing. 

Armstrong was able to hear spark 
stations at oceanic and continental 


The 


distances. 


sensitivity of the 
regenerated receiver 


had™ibeen 
increased by possibly 


circuit 


several thousand times. 
Moreover, and 
unexpectedly, the 
selectivity of the 


had been 


Suid ee device ty 


receiver 


substantially so as to 
rod wee 


greatly 


interference from noise 


Figure 1: The experimental CW regen receiver is built on 


and other signals. This 


was a bonus of real 


two separate chassis. (Photo courtesy of Peter Alunans) 
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value. Augmentation of selectivity 
through regeneration in amplified tuned 
Q- 
multiplication, where “Q” is a figure-of- 
merit for resonant circuits and represents 
the ratio of operating frequency to the 
half-power bandwidth; that is: Q = fo/ 
BW.3 

Armstrong had uncovered 
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circuits is now known as 


the 


Fig 2: Chassis #1, the Double-Tuned and Stabilized Regenerative RF Amplifier 


unsuspected selectivity effects of Q- 
multiplication by regeneration through a 
filter composed of a single-tuned 
(resonant) circuit — but what about 
regeneration through more complex 
filters? Early radio men may have toyed 
with the idea, but I don’t see evidence of 
itin QST or the popular press. Why not, 
I wonder? It seems such an obvious next 
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step. In the mid-1930s, amateur-built 
superhets were sometimes fitted with a 
regenerative IF amplifier to provide 
enhanced selectivity and even single- 
signal selectivity. After looking at 
examples of this technique in ARRL 
handbooks, however, I believe that the 
regenerative loop directly includes only 
the second, rather than both of the two 
tuned circuits coupled by IF transformers. 

In an effort to answer some questions, 
I modified my home-brewed 40-meter 
CW regenerative receiver that I had 
described earlier in ER #227 and ER 
#241. Now, in this issue, figures 2 and 3 
show changes that I made in circuitry 
and part values that became necessary or 
advisable with use. I also show that the 
tuning now involves two mutually 
coupled tunable circuits in the feedback 
loop. Coupling is somewhat less than 
critically coupled. The current number 
of link-turns is six each. Inductance turns 
ate aoueache 
Selectivity measurements now just made 
using the procedure earlier described in 
ER #227, page 29, figure 2, provide the 
following bandwidth data: 
¢ 6 dB — 30 Hz 
e 20 dB — 200 Hz 
¢ 40 dB — 1500 Hz 
° 60 dB -34 kHz 

A comparison of data at 60 dB suggests 
that the double-tuned circuit provides 
selectivity that may be more than eight 
times finer than the typical single-tuned 
regenerative receiver, where that data is 
provided by H. A. Robinson in the 
February 1933 issue of QST, figure 5, 
page 28. 

Tracking problems would presumably 
make multi-tunable designs like this one 
unlikely to be suitable for general- 
coverage regenerative receivers, yet might 


be suitable for ham-band receivers where 
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tuning range is small relative to operating 
frequency. For example, the 40-meter 
ham-band represents only about 4% of 
the 7 MHz octave. 
Alignment of Coupled Double- 
Tuned Circuits 

The receiver’s selectivity will make it 
difficult to use a modulated signal. 
Therefore, use an RF signal generator set 
for 6,900 kHz, warmed up to minimize 
drift, and with unmodulated output at 
minimum usable level. Tuning will be 
for acquiring zero-beat with the signal 
generator signal. To start, turn the knob 
for the ganged “band-spread” tuning 
capacitor to fully mesh the plates 
(maximum capacity). Turn each 140 pfd 
capacitor to about 60% of full capacity. 
With the receiver fully warmed up and 
adjusted for maximum sensitivity (just 
into oscillation), tune the L2 circuit (140 
pfd cap) for zero beat. Then tune the L3 
circuit with the remaining 140 pfd 
capacitor for zero beat. That seems to 
make the alignment. 

For best results, the ganged 20/20 (or 
15/15) bandspread capacitors should 
have a grounded shield plate for shielding 
each stator section from the other to 
minimize capacitance coupling between 
the tuned circuits as well as to minimize 
interaction that would interfere with the 
precision of alignment. For example, the 
Hammarlund HFD-15-X “dual tuning 
condensers,” or similar items by Bud and 
others. 

Regenerative receivers in the 1930s 
were thought to be too selective for 
broadcast listening, but not selective 
enough for serious CW communication. 
Of course, the comparison was with 
superhets with crystal filters. I wonder if 
the double-tuned regenerative receiver 
would have found favor in 1933? It would 
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ARRL folk. 


Changes Made after June 2009 
It’s best to refer to the original articles 
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especially with the separate 


beat oscillator (SBO) feature then being 


performance, 


promoted by H. A. Robinson and other 
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to reference these changes and updates. 
Chassis #1 

A. The regulated plate-supply voltage 
is now provided by a OA2 regulator. 

B. The V3 screen-grid bypass capacitor 
is now returned to V3 cathode instead of 
to ground and the V3 cathode bypass cap 
is eliminated. This change eliminates an 
unintended 1.5 MHz oscillation 
involving V3 output capacitance and L6 
inductance. 

C. Note circuit revisions in Bias supply 
for V2, involves 10k potentiometer and 
stabilization voltage from V4. 

D. Tuning inductances now wound on 
T68-6 toroid to reduce warm-up drift. 
Appl: both chassis. 

E. External tube shields were found 
unnecessary. 

F. Bottom-plate found unnecessary for 
shielding, -open allows vent for better 
cooling. 

Chassis #2 

A. The regulated plate-supply voltage 
is now provided by a OA2 regulator. 

B. Noise-limiter bias voltage polarity 
and 1N914 diodes polarity changed. The 
negative 6-volt bias requirement is 
eliminated for chassis # 2. 

C. Null-circuit eliminated because of 
high insertion loss. 

D. External tube shields were found 
not necessary. | 

E. The detector tube (V5), type 6BS8, 
should be shock mounted to minimize 
microphonics by using soft rubber 
grommets to mechanically isolate the tube 
socket from the chassis. Socket wiring 
should then be devised to reduce 
mechanical conduction of chassis 
vibration energy to the tube through the 
wire. Avoid straight line wiring. I 
recommend using light gauge stranded 
wire configured in single-turn loops 
greater than % inch diameter. 
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General: 

A. Some potentiometer, resistor and 
capacitance values are changed. 

B. Negative bias voltage for chassis #1 
can alternately be provided by four (4) 
D-cells hooked up in series. An “ON- 
Off switch must then be provided. 

Although, for convenience, the 
schematic shows the link coupling for 
the coupled pair of tuned circuits to be 
drawn above the tuned circuits, these 
windings are usually wound near the 
grounded end of the main toroid 
windings. For frequency stability, these 
toroids should be rigidly mounted with 
respect to the chassis, and should not be 
closer than about 3/8-inch from any metal 
object. Use nylon screws and nuts and 
spacers, and washers cut from plastic 
milk containers. 

Conclusion 

This receiver deserves a very good audio 
filter for practically complete elimination 
of noise and interfering signals. I 
recommend Ed Wetherhold’s (W3NQN) 
superlative elliptical CW filter, as 
described in 2006 ARRL Handbook. In 
that year Ed was selling complete kits for 
building this filter, and may still be doing 
sO. 

I wish to thank Al Bernard for his 
seminal influence on my regenerative 
radio project, specifically for acquainting 
me with Don Stoner’s (W6TNS) 1958 
publication: New Side-Band Handbook, 
Cowan Publ. Corp., and particularly its 
Section 8.2 titled A Driftless VFO. 
Footnotes: 

1: The Audion was the very first man- 
made device capable of electronic 
magnification, and the beginning of the 
inevitable electronic cornucopia. 

2: Editor’s Note Concerning the deForest 
“audion:” In Bob Grinder’s (K7AK, SK) 


article, ER #209, October 2006, p. 19, 
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Milestones in the History of Amateur Radio: 
de Forest’s audion—A Centennial 


Commemoration, Bob discovered that Lee 
deForest did not capitalize “audion” in the 
early years of its development and patent 
applications. Per the research in his article: 
“Since the external electrode provided 
considerable increase in sensitivity, he 
reckoned that even greater sensitivity would 
result if the third electrode were placed inside 
the bulb. Thus, he immediately instructed 
McCandless “to construct another ‘audion’ 
as I then called it” (de Forest, 1947, p. 20). 
The new version consisted of two plates with 
a filament located between them. Another 
patent application was filed, October, 1906, 
and #841,387 was issued January 15, 1907. 

I asked Bob Grinder about the correct 
usage of the word “audion,” and from our 
personal correspondence, September 14, 
2006, Bob said, “...IJ think that there are 
more ER readers who will be more 
comfortable with ‘audion’ capitalized than 
with the word not capitalized. Let us leave 
well enough alone. Should the occasion arise 
again when ‘audion’ is used frequently in an 
article, I will gird up to have a very strong 
rationale for what we choose to do. ...” This 
means that Mr. Grinder thinks it should not 
be capitalized in correct usage concerning 
this early thermatron. I have left it capitalized 


in Vernon’s article. 


3. Editor’s Notes Concerning the Term 


A) Doctor Fred Terman, in his classic text 
Radio Engineering, 3rd edition, 1947, p. 32, 
defines Q as a coil’s figure of merit and 
defines it as coil reactance divided by its 
equivalent series resistance. Q depicts the 
voltage rise at resonance. He points out, early 
on, that Q is a method of expressing energy 
loss in coil design, which is due to several 
factors. Terman includes all the combined 
losses as an equivalent resistance in series 


with the coil inductance. Also, he highlights 
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the tendency of coil Q to remain constant 
with frequency increase because, as frequency 
goes up, so do losses. On page 341, Doc 
Terman describes a tuned amplifier with a 
single resonant circuit as the 3 dB bandwidth 
being equal to the resonant frequency of the 
circuit, divided by the effective Q. “Effective 
Q” is simply the actual Q as modified by all 
of the shunting resistances. 


B) Reference Radiotron Designer’s 
Handbook, 4th Edition p. 423, Universal 
Selectivity Curves, Section 11: Summary of 
Formulae for Tuned Circuits: p.423: Q is the 
“Magnification Factor,” and from p. 424, 
Series Resonance: Q is the ratio of the voltage 
across either reactance (capacitance or 
inductance) to the voltage across the circuit. 
Page 425: For parallel resonance, the 
magnification factor, Q, is the ratio of total 
circulating current to the input current at 
resonance. 

C) Keith Henney, The Radio Engineering 
Handbook, 1941, Section 6, Combined 
Circuits of L, C, and R, p. 132: Q of LCR 


Circuits: “Every coil or condenser has some 


energy losses, which, at a given frequency, 
may be represented as an equivalent resistance 
in series with the reactance, Xl or Xc. The 
ratios of the reactance to the resistance define 
‘Q,’ which is a figure of merit for a coil or 
condenser. As a general expression for Q in 
any circuit, Q is the ratio of volt-amperes 
[written “VA”] divided by dissipated wattage. 
Q varies with frequency, but is nearly constant 
over narrow ranges of frequency, and the use 
of the term ‘Q’ makes circuit computations 
somewhat simpler when circuit loss has to be 
considered.” 

D. Nelson Cooke, Mathematics for 
Electricians and Radiomen, 1941, p. 454, 
“The merit of an inductance, denoted by Q, 
is defined as the ratio of its inductive reactance 


to its resistance.” 
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Taming the Heathkit HW-17 


By Hap King, W7QCV 
451 145TH PE NE 
Bellevue, WA 98007 


waltersking@hotmail.com 


A group of local AM’ers decided to 
rejuvenate the AM net on 2 meters. I 
used to be on 2 meter AM in the sixties 
and early seventies with an ARC-4, 
converted to 2 meters. So, this sounded 
like a great idea to me. I picked up a 
Heathkit 2 meter rig at a swap meet, a 
HW-17. The advertisement for the HW— 
17 back in the sixties showed a nice 
looking cabinet in the Heathkit light and 
dark green, and hawked a solid-state 
receiver that tuned the entire 2 meter 
band, plus a few kHz above and below 
the band edges for MARS members. The 
transmitter runs 10 watts output with 
crystal control or VFO control. The price 
was right for this piece of equipment, so 
Pera acquired a teal ice rie for: 2- 


meters. 

The circuit designers at Heath had 
designed solid-state transmit/receive 
switching circuits for the HW -17. These 
circuits were based on solid principles 
but were difficult for the average guy to 
get tuned up properly. (See reference 1.) 
Without being tuned up correctly the 
receiver lacks sensitivity. A former owner 
had removed the coils and capacitors that 
made up the transmit/receive switching 
from the unit that I had acquired. Since 
Heathkit has gone out of business there is 
no reasonable way to obtain these critical 
parts. So I had a receiver without an 
antenna input and a transmitter without 
an output cable. The antenna connector 
on the rear apron was empty. 

The HW-17 was supplied with a 
microphone that was permanently wired 
into the rig. The push-to-talk switch in 
the microphone was part of the solid- 
state transmit/receive circuitry. My 
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Figure 1: Front Panel View of the 2-Meter HW-17 Transceiver 
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bargain HW-17 did 
not havea microphone 
either. My answer to 
these 
problems was to put a 


obvious 


relay on the rear panel 
for antenna switching 
and a mic connector 
on the front panel. | 
found room between 
the receiver tuning 
knob and the volume 
control to mount the 
mic jack. See figure 1. 
I mounted a new, 
modern 12 volt relay 
on a piece of circuit 
board material and 
fastened it to the rear 
panel witha right angle 
bracket. The power for 
the relay comes from 
the receiver 14 volt DC 
power supply. I chose 
arelay with four SPDT 
contacts because it has 
to switch more than 
just the antenna leads 
from receiver to 
transmitter. Figure 2 is 
a picture of where the 
relay is mounted on the 
rear panel, and figure 
3 is the microphone 
and relay circuitry. 
The microphone 
audio lead is wired to 
the ring of the plug and 
jack, and on to the 
mike input, the base of 
Q11. The push-to-talk 
lead is wired to the tip 
of the plug and jack, 
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Figure 2: Mounting Location for the New Relay 
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Figure 3: Sketch of the Components Discussed in the Text 
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Figure 4: Top-Chassis Vies of the Circuit Board and Component Locations 


and then on to the antenna relay’s circuit 
board. I have found that using a PNP 
transistor to actually key the current thru 
the relay will make for smooth operation. 
It cuts the current flowing thru the mic 
cable and the push-to-talk switch to a 
milliamp, or less. This eliminates any 
hum or noise from being induced into 
the mic circuit. | 

The HW-17 is hybrid transistor/ 
vacuum tube transceiver. The receiver is 
all solid-state with several transistors. 
The audio section of the receiver is used 
to drive the speaker and also becomes the 
modulator on transmit. On receive, the 
mic input is shorted to ground so it does 
not feed back thru the loudspeaker. In 
reality, the mic is disconnected from the 
input line, and the line shorted to the 


Electric Radio #301 


shield or ground in the microphone’s 
push-to-talk switch. This connects the 
base of the mic preamp transistor to 
ground. On transmit, the mic input 
circuit is lifted from ground and the 
speaker voice coil circuit is opened. The 
same switch that closes the speaker’s voice 
coil to ground keys the transmitter by 
grounding all the cathodes of the 
transmitter tubes. This is all done in the 
original Heathkit design with a DPDT 
push-to-talk switch in the microphone 
and in the electronic switching of the 
antenna from receive to transmit. 
Fortunately, the microphone I selected 
out of my parts box was assembled with 
a DPDT switch. So, I rewired it just like 
the HW —-17 schematic, but I could not 
switch the voice coil and transmitter 


June 2014 39 


SINOKG 


YIANVIGS | 


nS ; i 
oe 


eit p.— 
, ori? 010 AN 
100° 
ance sPrshecal Si eed 
mw am wae -——_— eh Ow ae er Fm 
6t12 Cre - ov 


4riooo: | anos| 


vIO j IWAGuys J ap 
oy ' 

Ao} 3) uy 
aA IV” 


0029) + L622) + 


a 


ie peetet eis 


xo e 
sexo) errs “Abt Fo) lad a ete 


atlor s 
) GIN Jad 
wee s JNOHdOW Di» 29-99 
stey ogy e AGEENS a 7voz0 
OLY tgiMawe ¥ | oozz t 
L624 3RONGORIUN cozus HO cers 
\GEEN2 


3 
eS 
4 
BS 
a, & 
25 
a-) 
D) 
=) 
S) 
Z 
i” 2) 
3) 
=I 
= 
UO 
3 
3 
@ 
& 
P) 
= 
1°) 
De, 
es 
ven AS 
i 
2 
fad 
= 


Figure 5 


40 


cathodes with the push-to-talk switch. 
That lead was used to key the antenna 
relay and a second SPDT switch on the 
relay was used to switch the voice coil and 
cathodes to ground. 

These changes put the HW-17 on the 
air, and it was so far so good, but all the 
stations I talked with reported that the 
modulation was quite low. The ARRL 
review of the HW-17 in a 1968 QST 
article indicated that this was problem of 
many early units from Heath.' The fixes 
described in the QST review seemed to 
have been put into my unit by a prior 
owner, so that was not be the problem. 
The solid-state audio amplifier in the 
HW-17 serves both receiver and 
transmitter as the modulator. The receiver 
had lots of audio volume, so I wondered 
what was hanging up the modulation? 

The audio from the mic amp and the 
audio from the receiver detector and 
preamp both feed to the base of the driver 
transistor, Q3, through 10-microfarad 
capacitors. But looking back at the 
receiver AF preamp, Q§8, there is diode, 
D314, on the transistor collector that is 
switched to ground on transmit. It clamps 
the collector circuit of the AF preamp, 
Q8, to ground so no noise from the 
receiver is fed thru to the modulator. 
Well, this means that the two 10- 
microfarad capacitors are now in series, 
going from the microphone amplifier’s 
Pollectorm4ol2,uto the AP preamp 
collector, Q8, thru the muting diode, 
D314, and terminating at ground. These 
capacitors form a voltage divider. Only 
half of the audio signal developed by the 
mic amp is going to the driver transistor, 
Q13. Can this really be true? Did the 
circuit designers really miss this when 
they designed the HW-17? 

The proof is in the pudding. I wired 
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each 10-microfarad capacitor to a third 
switch of the antenna relay. The moving 
contact of this switch returns the audio 
signal to driver transistor base, Q13. Now 
the audio signal is switched from receiver 
to mic audio on transmit, and back to 
receiver audio on receive. See figure By 
showing the switching of the audio to the 
driver, Q13. The fix is in! 

The other stations on the net now 
report adequate audio modulation. There 
is no mic or modulation gain control so 
one station suggested that | back away 
from the mic a bit. Figure 4 shows the 
audio switching from receive to transmit 
and back thru the third switch on the 
antenna relay. 

So do you have an HW-17 collecting 
dust out in the garage? It is time to dust 
it off and make it work. The HW-17 
solid-state receiver uses field-effect 
transistors (FETs) in the front end and 
has excellent sensitivity. You can copy 
weak stations that are right down in the 
noise with this receiver. The transmitter 
in the HW-17 tunes up easily and works 
well. Now that the modulation is fixed, it 
is the jewel I always thought it would be. 


Footnote: 


1. QST, July 1969, Recent Equipment, 
The HW-17A 2-Meter I'ransceiver, page 
49 
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A Transformer Repair 


By Colin Collier, N4TUA 
3400 US Highway 341 S 
Hawkinsville, GA 31036 


During the restoration of a sad Globe 
King 500B, I had been somewhat delayed 
by several setbacks, one of which was the 
modulator power transformer. This 
particular transformer was bad upon 
checkout. The primary winding was open. 
Throwing care into the wind, I opened 
up the transformer in an attempt to repair 
the open winding. Sometimes these have 
a broken wire near the outside of the 
windings, which can be repaired by 
reattachment of the wiring to the winding. 
Not the case here though, after unwinding 
much of the secondary it was decided to 
abandon repair and look towards salvage 
or rebuild possibilities. I sawed off the 
windings and salvaged the “E” and “I” 


laminations as well as the winding core 


The end bells and laminations were 
transformer’s core. 
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removed from the 


and form. 

During the course of winding removal, 
I counted and documented the turns and 
layers for both the primary and secondary 
windings. Yes, the idea was that someday 
I would rewind this transformer. This 
idea changed one day when I heard about 
Heyboer Transformers on the Collins 
Radio Reflector. The [Internet] reflector 
thread was about someone buying a 
replacement 516F-2 replacement filter 
choke from Heyboer Transformers. After 
several emails back and forth with 
Heyboer Transformers, and sending them 
the specifications for the transformer, I 
had purchased a new winding for the old 
Globe King 500B modulator power 
supply transformer. They completed my 
order in short time and shipped it to me, 
packed to the extent that there was no 
way the winding could be damaged. The 
custom packaging consisted of pieces of 

precision cut foam 

insulation and 

cardboard layered to 

completely enclose the 

winding. This thing 

could be drop kicked 

off of the truck and be 
fine! 

After some careful 
reassembly ye1ue 
transformer was ready 
for the smoke test. | 
brought it up slowly 
with the Variac for 
safety and it works fine 
with low unloaded 
primary current. 
Heyboer Transformer 
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This was only for the 
winding. I had to 
provide some labor and 
reuse the existing E” 
& “TI” laminations and 


end bells but feel like 


Heyboer Transformer 


is a good company that 
provides a quality 
product at a very fair 
price. 

Their contact 
information with a 
mailing address and 


The replacement winding came in well packed in a sturdy telephone number is 


cardboard box. Below 

has eliminated one of my setbacks with Heyboer Transformer Company 
this restoration and maybe they can help 17382 Hayes Street 

you too. The best part of this is the price, Grand Haven, MI 49417 
Heyboer Transformer is very reasonable. Phone: 616-842-5830 

The cost for this winding was only $50. www.heyboertransformers.com 
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The finished transformer is ready for reinstallation, and the total cost of the project 
was kept very reasonable. ER . 
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wt Please send in your restoration topics and share them with all ER readers! 


Electronic Component Availability, 
Paint Removal, Packing Materials 


By Tom Dailey, WOEAJ 

“..Vishay/Sprague is discontinuing 
production of “orange drop” capacitors 
(used by just about everybody). My sales 
rep from Mouser electronics ...did verify 
that it was Vishay/Sprague who had 
decided that the line was “obsolete.” 

Mouser does carry Panasonic and 
Cornell-Dublier caps that are pretty close, 
both in value and size. The real problem 
for we restorers of vintage radio gear is 
that components have drastically shrunk 
over the years, and while that’s great for 
“modern” equipment size, it’s not so good 
for replacement of wax/paper and old 
electrolytic caps from ‘30s through ‘60s 
gear, because they’re not big enough! A 
further example are the newer resistors. 
In my restoration of three National HRO- 
60 receivers, I found that new style 2W 
resistors were the physical size of earlier 
1/2W resistors, with new 1W components 
being the size of earlier 1/4W values. I 
found that the new ones simply do not 
dissipate heat as well, either. carries a line 
of brand new (not NOS) carbon 
composition resistors in 10% and 5% 
tolerances, in the familiar sized packages. 
The manufacturer name is Kayama. Part 
numbers begin with 719-RC... (example: 
719 -RC ¥% 151 - JB = 150 ohm).” 
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Paint Removal 

The other day, wanting to “reface” an 
old HRO “H” coil set to match my HRO- 
60 (yep, they'll work), I was trying to 
figure out how to strip the paint off 
without damaging the copper-plating 
underneath (older ones were plated). I 
remembered a trick my professional- 
painter buddy taught me for cleaning 
door-hardware from multiple coats of 
paint. PINE SOL - full strength. Poured 
enough in an old ice-cube tray, left the 
plate and data-frames in the stuff (outside 
- I hate the smell of it); a couple of days 
later, using a stick, the old baked-on 
black wrinkle slid off with hardly ANY 
effort. I figured I'd share this, because it 
doesn’t scratch or harm the metal. 

Packing Boatanchors 

A method I discovered at the UPS 
Customer Service CENTER (not store), 
here in Denver, is that they have available, 
catalytically-activated foam pillows. 
These come in a small plastic bag, and 
when you unfold the bag, “crack” the 
catalyst pill in the center, and knead it 
like bread, it begins to get warm and 
swell up. Using a large size for bottom & 
top, with smaller ones for front, back, & 
sides, ve had EXCELLENT results from 
this stuff, as it makes a FORM FITTED 
liner for any box, containing any item. 
Even the SX-62’s, SP-600’s, and AF-67’s 
Ive shipped, arrived in perfect shape. 
Unfortunately, it’s not available in every 
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UPS CCC, but it’s available from dealers 
of Sealed Air protective packaging 10 
Old Sherman Turnpike, Danbury, CT 
203-791-3500, or 


www.instapakquick.com 


Dry Transfer Lettering 
By Rob Vincent, KIDFT 
I just discovered a company, FLS 
Supplies, that sells dry transfer lettering. 
As you know these are getting hard to get 
and are very useful in radio restorations 
and repair: 


http://www.pcbsupplies.com/servlet/ 
the-Dry-Transfer/Categories 

[Editor’s Note: This company does 
not have telephone contact info, they sell 
via the Internet only.] 
Rear Support for Racked Equipment 

By Steve Pazar, W6SSP 

One way to help support heavy 
equipment in racks is to use a pair of 
long, threaded rods suspended from the 
top of the rack. These are located toward 
the rear of the rack and spaced so they are 
wider than the widest chassis. A steel bar 
with holes drilled in the ends act as a 
saddle of sorts to support some of the 
weight. A pair of nuts under each bar 
makes them adjustable. I use 3/8" 
threaded rod and 1/4" thick by 1" steel 
bar stock. 

EF Johnson Rubber Trim Material 

By Bob Sullivan, WOYVA 

“TP’ve read the informative article by 
AA4PG describing the troublesome VFO 
coupling in Johnson transmitters. He 
noted a reference for the rubber edge 
trim between he VFO escutcheon and 
front panel. Another source for this 
material is McMaster-Carr 
(mcmaster.com), part #8507K11. I 
believe it is a better “match” and a bit less 
expensive, 88-cents/ft. 73, Bob.” 
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Sussex SARC Hamfest 
July 13, at the Sussex County 
Fairgrounds Augusta, NJ 


The Sussex County Amateur Radio 
Club, SCARC, is hosting their annual 
hamfest at 37 Plains Road, Augusta NJ, 
at the fair grounds. Hamfest info by 
telephone is at: 973-862-8197. 

This is the biggest hamfest in New 
Jersey, and people from as far away as 
Europe, New England, Virginia, and mid- 
Pennsylvania always come to this one, so 
make plans now to attend it! 

There are 8 acres available and there is 
always “tons” of great vintage equipment. 

Take Route 206 and Route 15 in North 
hye 

2-meter talk-in is on 147.300 (+) with 
a PL tone of 151.4. 

Look for look for Marty, WB2FOU, 
with his big sign (WB2FOU) who will be 
selling tons of vintage gear from an estate, 
equipment that you don’t want to miss! 
Marty will have vintage Drake, Collins, 
Hammarlund, EF Johnson, etc., plus lots 
of old keys, you name it! 
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AM Caries Net: Sunday mornings, AM local Eastern time, 3835 ke. QSX W2DAP. 
Antique Wireless Association AM Net: Sunday afternoon, 4PM EST, 3837 kc, QSX David, KA2J 

Arizona AM Nets: Sat & Sun: 160M 1885 kc @ sunrise. 75M 3855 kc @ 6 AM MST. 40M 7293 ke 10 AM MST. 6M 
50.4 Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST. 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M winter nights, 
40 summer nights, 20 and 30 meters day. Informal nightly net about 0200-0400Z. 

California Early Bird Net: Sat. mornings @ 8 AM PST on 3870 ke. 

California Vintage SSB Net: Sun. mornings @ 8AM PST on 3860 +/- 

Colorado Morning Net: Informal AMers on 3875 kc daily @ 6:30 AM MT and 3:30 PM MT, QSX K@OJ 

Collins Collectors Association Nets: Sunday, 14.263 Mc @ 2000Z. Informal Tue. & Thurs. eve. 3805 kc @ 2100 ET. West 
Coast 75M net, 3895 kc 2000 PT. 10M AM net 1800Z, 29.05 Mc Sunday, QSX 1700Z. CCA First Wednesday AM Night 
monthly, 3880 kc starting @ 2000 CST, or 0200 UTC. 

Drake Technical Net: Sunday 7238 kc, 2000Z. QSX Jeff (WAS8SAJ), Mark (WB@IQK), Doug (WIDCQ), Bob (W4WTO), 
Evan (K9SQG) 

Drake Users Net: Check 3868 kc, Tue. nights @ 8 PM ET. QSX Evan (K9SQG) 

DX-60 Net: Meets on 3880 Kc @ 0800 AM, ET on Sun. QSX op is Mike (N8ECR), with alternates. 

Eastern AM Swap Net: Thu. evenings on 3885 kc @ 7:30 PM ET. Net is for exchange of AM related equipment only. 

Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with 6AM Eastern Time pre-net. 
QSX for both nets Warren, W1GUD 

Fort Wayne Area 6-Meter AM net: Meets nightly @ 7 PM ET on 50.58 Mc. Another long-time AM net, meeting since the late 
‘50s. Most members use vintage and homebrew equipment. 

Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don. 

K1JCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 

KG6HQI Memorial 20 Meter Net: Flagship AM net 14.286 Mc daily for 25+ years. Check 5:00 PM Pacific Time. 

Lake Erie Boatanchor CW Group (LEBN): Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3KYR) 
Midwest Classic Radio Net: Sat. morning 3885 kc @ 7:30 AM, CT. Only AM checkins. Swap/sale, hamfest info, tech. help 
Mighty Elmac Net: Wed. nights @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 +5 kc. QSX: N8SECR 
MOKAM AM’ers: 1500Z Mon. thru Fri. on 3885 kc. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M 
Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 kc. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. QSX op Paul (W1ECO) 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 ke +/- QRM. QSX Ted, W3PWW. It isn’t necessary to 
check in with military gear, but that is what this net is all about. Late checkins are welcome. 

Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. QSX Bill, W3KBS 

Southeast AM Radio Club: Tue. evening swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @ 7:30 ET, 6:30 CT. 
Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AAGDD). 
Swan Nets: Users Net Sun 2100z 14.293Mc+/- QRM. QSX op rotates Jim (WASBDR), Ron (KC7PSY), Bill (W4WHW), 
Jay (WBGOMWL). Tech Nets: Mon 2300z 14.252Mc QSX op Steven (KB7BGS) / Sat 2-4pm ET 7.235Mc QSX op Stu 
(K4BOV) 

Texoma Trader’s Net: Sat. morning 8:00AM CT 3890 kc, AM & vintage equip. swap net. 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. QSX Lynn (KSLYN), or Adolph (WASIGG) 
or Vince (WB4BPS) 

West Coast AMI Net: 3870 kc, Wed. 8PM Pacific Time (winter). Net control rotates: Brian (NI6Q) Ist Wed, George 
(WAGHCX) 2nd Wed, Sharon (KGIRD) 3rd Wed, Ron (WG6GOM) 4th Wed, Vic (K6IC) if 5th Wed in a month. 
Westcoast Military Radio Collectors Net: Sat. @ 2100 Pacific Time 3985 ke +/- QRM. QSX W7QHO. www.mrcgwest.org 
West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 

Wireless Set No. 19 Net: Second Sun. 7270 kc (+/- 25 Kc) @ 1800Z. Alternate 3760 kc, +/- 25 ke. QSX Dave (VA3ORP). 
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Advertising Information 
Subscribers receive 1 free 20-word ad per month. Extra words are 20 cents. Ads 
run ONE month unless otherwise requeste 
contact information counts as 6 words. That leaves 14 words for the description. 
Hyphenated and slashed words/numbers count as 2 words. Please count the 
words in your ad as described above, and if you are over 20 words, send 
payment for the extra words at .20 each. Note: Not all readers use email, so 
include phone numbers if a response is desired. To avoid disappointment, 
don’t wait until the last day to submit new ads. Non-subscribers: No Free 
Words. $5.00 minimum for each ad up to 20 words. Each additional word is 50 cents. 


d. “For Sale” or “Wanted” and all of your 


Please Call or Write for Display Rates 


~ 
& Fas 


(| VINTAGE EQUIPMENT ONLY! 


ER 
PO Box 242 


Telephone: 720-924-0171 
FAX (call first): 303-838-3665 
Ray@ERmag.com (Email ads OK) 


Bailey, Colorado 80421-0242 


& Deadline for July 2014: 


SERVICE FOR SALE: Repair and 
restoration on all vintage equipment; over 
50 years of experience. Barney Wooters, 
W5KSO, 8303 E. Mansfield Ave., Denver, 
CO 80237. 303-770-5314 


MANUALS FOR SALE: Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or (best) email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


FOR SALE: Heath SB-100 with HP-23 
supply and speaker $200 you ship. 
National SB-300 in good cosmetic and 
working condition with calibrator $135 you 
ship. National NC-183 (non “D”) good 
cosmetics with calibrator $145 you ship 
National matching speaker for NC-183 
$40 you ship. Ken K8TFD 734-564-0316 


FOR SALE: Parting out HT-37, HT-32, & 
Viking 1. Call or Email With Need. Tony, 
K@KCY, 763-786-3842, kOkcy@q.com 
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r Tuesday, June 24! 


FOR SALE: National NGa73 
Communication Receiver-Looks new. 
HQ140X Receiver-All Original. 


Hammarlund SP600 Rack Mount Radio- 
Working-Looks new. Hallicrafters Super 
Defiant Skyrider Radio-Beautiful-Exc 
cond. Scott Radio in Waverly Cabinet. 
McIntosh 30W-60W Amplifiers-Working- 
All original. Many cathedral radios-Philco, 
Crosley, RCA, etc. Many tombstones. 
Heathkit Crystal Set #CR1-Like new. Tube 
type transoceanic radios & solid state 
Zenith Transoceanic Radios. Radio 
catalogs-Allied Radio, Lafayette, etc. 
Shortwave Craft Magazine-Radio News, 
etc from 1928-1960. Please see other 
issues for much more. Bill Kalcik, 608- 
253-9855, Please call after 8:00PM CST 


FOR SALE. NOS Cutler Hammer toggle 
switches. SPST 20A @ 125V. DPST 16A 
@ 125V $5.00 apiece plus shipping. John 
H. Walker Jr., 13406 W 128th Terr., 
Overland Park, KS 66213. PH 913-782- 
6455, EMail jwalker83 @kc.rr.com 
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- Battery & AC receiver restoration 
- Vacuum-tube history & collecting 
- Old-time amateur-radio contests 
- Communications receivers 


| 


e Publishes the quarterly AWA Journal! with: 


- Free want-sell-swap ads 

- Farly television 

- Horn loudspeaker 

- News of U.S. & foreign clubs 


JOIN THE AWA — Antique Wireless Association | 


| THE ORIGINAL AND LARGEST HISTORICAL RADIO-COLLECTOR GROUP 


e Produces the famous 
annual Rochester Meet 


¢ Maintains unique 
radio-TV museum 


Membership is only $35/year in U.S.; $40 elsewhere. 
AWA} wail check to: AWA Membership, P.0. Box 421, Dept. ER, Bloomfield, NY 14469-0421 
= awamembership@rochester.rr.com (585) 257-5119 http://www.antiquewireless.org 


FOR SALE: Classic Receivers: RCA AR- 
88, excellent condition, most of these never 
returned from England, $395. National 
AN/WRR2, made for US Navy, built like a 
battleship, triple conversion, 2-30 MHz, 
works and looks fine, $375. Japan Radio 
NRD-93 in rare factory cabinet, never rack 
mounted or around salt water. This receiver 
was sold new by Universal Radio to an 
SWL for $7,600. It works great and looks 
to beinlike new condition, $2,195. Pictures 
of above receivers available. R1051B/ 


ae 


URR Navy receiver, excellent condition, 
$475. All items pick up near Winston 
Salem, NC. Possible shipping on NRD- 
93. Bill Smitherman, KD4AF, 336-699- 
8699. 


FOR SALE: TUBES, 346 in the lot. 
Transmitting, Receiving, New, NOS, Pulls, 
all tested. Best Offer for whole lot. Pick Up 
only. Detailed list by Email or Snail Mail. 
Bob KOLCR, 847-587-7982, 
ac4tibet @ hotmail.com 


Surviving Technology 
By Bruce Vaughan, NR5Q 


Long-time ER readers are familiar 
with Bruce Vaughan’s (NR5Q) many 
popular articles in Electric Radio over 
the years. Surviving Technology is a 
chronicle of Bruce Vaughan’s lifetime 
of experience in radio and is a finely 
produced presentation with excellent 
illustrations and schematics. The book 
is 8-1/2" x 11" and is printed on coated, 
glossy, medium-weight paper stock. 
In 7 detailed chapters, Bruce gives you 
a blow-by-blow description, including 
schematics, of all the secrets needed to 
build a successful regenerative receiver. 
The “Ultimate” is amazingly straight- 
forward, stoutly built, and Bruce pro- 
vides all the details to successfully build 
your own based on his 60 years experi- 
ence. 


Available from the Electric Radio Bookstore, see page 61 for ordering information! 


48 Electric Radio #301 


June 2014 


“for the Radio Amateur — 


| This book has everything you need to 
know about the art and science of 
thermatron design and construction. 


FOR SALE: FT-243 crystals, $1.00 each 
or 6 for $5.00 plus shipping. Untested, no 
ham band frequencies, good for vintage 
holders for modern rocks or grinding. Dick, 
W5TA@ARRL.net 


FOR SALE: Hallicrafters SX115 new VFO 
dial overlays. Make your dial like new. 
$25. Phone: 330-658-5035, 
WBOIQK @ARRL.NET 


| It pulls together 
| and 
| homebrew techniques, and how to 


FOR SALE: Lots of old B&W coils. CQ & 
QST mags. Old transformers, old tubes. 
Also visit my web page, 
www.randystoold.webstore.com 


FOR SALE: | repair antique radio & stereos 
from 1920s to present day. Free estimates- 
| am located in Wisconsin Dells, WI. Bill 
Kalcik 608-253-9855 


FOR SALE: Heathkit DX-100 front panels. 
Brandnew, color matched & silk-screened. 
Picture available. $90.00 + shipping. Walt 
Korab, 570-421-8371, w3fnz @ verizon.net 
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thermatron types 
characteristics, thermatron 


design audio and RF triode and 
pentode circuits. The book is 233, 8.5 
x 11” pages, packed with hundreds of 
photos, schematics, diagrams, charts, 
and formulas. Grayson Evans, 
TA2ZGE/KJ7UM has been licensed 
since 1962, grew up on thermatrons, 
spent 40 years in the electronics 
industry, and is bored to death with 
solid-state! 


NOW Available from the 
Electric Radio Bookstore! 


FOR SALE/TRADE: Early editions: The 
“Radio” Handbook, ARRL Handbook, RCA 
Tube Manual, Radiotron Designer's 
Handbook, Allied Radio Catalog, others. 
NI4Q, POB 690098, Orlando, FL 32869, 
407-351-5536, ni4q@juno.com 


FOR SALE: Military whip antennas, $62 to 
your door. Also AN/GRR85, $295. Bruce 
Beckeney, 5472 Timberway Dr, Presque 
Isle, Ml 49777, 989-595-6483, 
bbeckeney @ yahoo.com 


FOR SALE: Obsolete Triplett meter, tester 
and hardware parts. Need Triplett number 
from manual. Unused stock. Bigelow 
Electronics, PO Box 125J Bluffton, OH 
45817-0125 


Test Equipment Repair and Sales: 
Cushman Monitors, HP-410C, HP-410B, 
Logimetrics and AUL Industries RF Signal 
Generators. Service—Sales—Parts, http:/ 
/www.kiss-electronics.com, W7DUZ 
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ZIM ELECTRONICS INRUSH CUR RENE LIMITERS 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 
and are available in three versions: 


Model AB-1 (With Pilot Light) .................. 

Model AB-1M, (With Voltmeter) .............0csseeees $39.95 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 
Shipping, each limiter ............cccccccesscessseoeees 

(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a gentle, slow startup for 
your valuable vintage radio equipment. They also reduce 
the line voltage closer to original design values due to the 
voltage drop across the limiter element. AB-1 and AB- 
1M are 150W. All models come with a full money-back 


guarantee. Electric Radio Store 
720-924-0171 


Mere nt Tee Limiter, 
Models AB-1M, AB-300M 


FOR SALE: Johnson 500 completely 
restored, new face, power supply and RF 
deck cases repainted, just beautiful. 
$6,000 Chuck Hurley, K1TLI, 508-965- 
7400 


FOR SALE: Electronics Stuff, reducing 
my 50 yr. collection of radios, meters, 
instruments, wire and lots of parts. If you 
repair or build, | may have what you need 
reasonable. Call anytime, 330-876-0529 


FOR SALE: BC-610-I, two left. $1,200 
and $1,100. Pick up only in Mesa, AZ. 
George Portell, 3212 N 83rd St, Mesa, AZ 
480-986-5797 w8qbg @yahoo.com 


FOR SALE: ATAS Antenna Repair. If yours 
died, I'll fix it. Inexpensive repair - factory 
doesn’t work on ‘em. Tom, W@MEAU, 
daileyservices @ qwest.net 303-455-0889 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100I]G. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


FOR SALE: Military connectors are our 
specialty. Please call for availability and 
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price. William Perry, 702 (rear) Beechwood 
Road, Louisville, KY 40207 502-893-8724, 
willlamperrycompany @insightbb.com 
FAX 502-893-9220 


CRYSTALS FOR SALE: FT-243, HC-6U 
Drake Collins etc. http://www.af4k.com 
Brian, AF4K, TEL: 321-262-5471 


SERVICE FOR SALE: Repair, upgrade, 
performance modification of tube comm. 
& test equip. Accepting most military, all 
Collins & Drake, & better efforts from 
others. Laboratory performance 
documentation on request. Work 
guaranteed. Chuck Felton, KD@ZS, Felton 
Electronic Design, 1115 S. Greeley Hwy, 
Cheyenne, WY 82007. 307-634-5858 
email: feltondesign@ yahoo.com 


FOR SALE: Quality reprints for Ameco, 
Clegg, Collins, Gonset, Hallicrafters, 
Hammarlund, Johnson, National, WRL, 
and others. 73, Ken, 
www.RadioReprints.com. 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N90O0, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


June 2014 


FOR SALE: Atwater-Kent dual speed tuner 
repair kit. Complete details at 
www.adamsradio.com Adams 
Manufacturing CO., POB 1005, Lincoln 
Park, MI 48146 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill.riches @ verizon.net 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, Dayton OH,  hittp:// 
TomsAntiqueRadioRepair.com 


FOR SALE: DRAKE TR-7/TR-7A/R-7/R- 
7Aservice kit. Includes 13 extender boards 
and digital jumper card. $64.75 includes 
postage. See http://oweb.amerion.com/ 
~w7avk, Bob, W7AVK, 5581 Panorama 
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® 
Estes Auctions 
My Specializing in Vintage Radios 
| Complete Auction & Appraisal Service 


- ESTES AUCTIONS 
— 7404 Ryan Road, Medina, Ohio 44256 

Ph: 330-769-4992 @ Toll Free: 888-769-4992 @ Fax: 330-769-4116 
\ www. estesauctions.com — o Email: estesauctions@aol.com 


Richard Estes, Ree aoe 4 Call Sign K8LRY 
Call Us to Sell One Radio or Your Entire Collection! 


We offer pick up service for your collection 


Dr, Moses Lake, WA 
w7/avk @arrl.net 509-750-7589. 


FOR SALE: 60 years of electronic parts by 
mail. Components, Hardware, Tubes 
Meters. Free Flyer USA. Bigelow 
Electronics, POB 125, Bluffton, OH 4581 7- 
0125. 419-358-7851 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP. 401-934-1845 
ka1edp @ yahoo.com 


ACCESSORIES FOR SALE: KWM2/S- 
line metal logo pins. Meatball or winged. 
Excellent replica of the original. Put one 
on your hat, badge, or replace a missing 
logo on your panel, $6.25 shipped. W6ZZ, 
1362 Via Rancho Pkwy, Escondido, CA 
92029. 760-747-8710, w6zz@cox.net 


98837, 
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ectronic Specially Products ite 


Receiver Or Transceiver, 


DD-103 UNIVERSAL DIGITAL DIAL 


Digital AGSuAeY Your Vintage 
With 
Either 10Hz Or 100Hz Resolution. 


Pre-programmed for many 
receivers and transceivers 
including FT-101, TS-520, 
TR-4, & most Hammarlund, 
Hallicrafters, National, and 
other brand receivers. 
kk4pk.com 
$135.00¢Shipping $10 


international radio 


High Performance Crystal and Mechanical Filters for your 
Collins, Drake, and Heath Radios! 


INAAD aS 


PO Box 2110, Aptos CA 95001, USA 
tel: 1-831-462-5511 fax: 1-831-612-1815 
e-mail: sales@inrad.net web: www.inrad.net 


FOR SALE: Visit RadioWorld- 
OnLine.Com you will find new items and 
information every month! Carl Blomstran, 
POB 890473, Houston TX 77289 


SERVICE FOR SALE: Authorized repairs 
and sales of all types of amateur radio, 
communications, and test equipment. 
Please call Land Air Communications, 
718-847-3090, visit our web site: 
www.landaircom.com. We have over 
3,000 items in inventory and carry all 
types of communications parts. 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 138192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


NOTICE: Visit Radioing.com, dedicated 
to traditional ham radio & vintage radio 


WANTED: 


Collins 8R-1 Calibrator 
For my 75A-3 Receiver, Please Help! 


Contact Ed, KV5I 
By Phone at 469-271-0507 or 
email: EXH4@OUTLOOK.COM 
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resources. Let’s Radio! Charlie, W5AM. 
www.radioing.com. 


SERVICE FOR SALE: | build hot-rod 
receivers: R-390A, SP-600, and 
transmitters: Valiant, DX-100, T-4X-A-B, 
AF-67. Chuck Felton, KD@ZS, Cheyenne 
Wyoming, 307-634-5858, 
www.feltondesign.com 


INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. Nick, K4ANYW, 
navy.radio @ gmail.com 


FOR SALE: 
1. Collins Radio 32V-3 Transmitter $750 
2. R-390A Receiver $750 


Manuals available with All equipment. 
Equipment all in Good to Excellent 
Condition. 


Also for sale, 40 X 80 Ham Shack, Living 
Quarters, Shop, Garage.A retired Ham’s 
Paradise in Southern Arizona on 40 
Acres. Awesome Towers and Antennas. 
Station can be remote controlled via the 
Internet, $294K 


Wes Minear - W7UO 


Telephone 520-398-2722 
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Radiofest 2014 


July 31 to August 2 


Thursday — Friday — Saturday 


The Willowbrook Inn 
7800 South Kingery Hwy (Rte 83 & I-55) 
Willowbrook, IL. 60527 (1-630-325-6400) 


RADIO CLUB 


E ANTIQUE|| | 
OF ILLINOIS 


THURSDAY SPECIAL EXHIBIT FRIDAY NIGHT BANQUET 
MILITARY RADIO Dinner, Annual Recognition & 
¢ Setup Day (NO SALES) tg fi Contest ies 
e Main Auction 6:30pm in ° 100 Anniversary WWI 
the Ballroom using big ¢ 70" Anniversary D-Day THE LEGACY GIRLS 
screen video. Followed e Military Radios 
By Free Pizza Party!! ¢ Memorabilia The Sounds and Style of the 
ARCI Andrews Sisters 
el aoe) EQUIPMENT CONTEST 


e Pre-Registration Packets 
Available After 5pm 


FRIDAY 


7am Radiofest Opens 
Registration open 

Flea Market open All Day 
Noon - Ladies Luncheon 
Educational Programs 
Ham Radio Ops All Day 
Hospitality Tent All Day 
Hotel Food Service 


1 Radios Pre-1930 

2 Radios Pre-WWII (1945) 

3 Radios Post-WWII (1946) 
4 Military Radios 

5 Catalin & Rare Plastic 

6 Transistor & Novelty 

7 Speakers 

8 Vacuum Tube Audio 

9 Radios Made In Midwest 

10 Open Category 


SATURDAY 


e Free Sellers’ Raffle 9:15am 
e Donation Auction 9:30am 
e Flea Market Until Noon 


eet @® @® @ 


FRIDAY PROGRAMS 


Radio Clinic Under The Big Top — Ed Huether (Career Radio Engineer) 

Motorola During WWII — Olin Shuler (Motorola Quality Engineer) 

Vacuum Tube Audio Q&A — Pete Nauseda (Technical Expert in Audio) 

Ham Radio Forum: Amateur Radio In WWI & Videos From WWII — Bill Ross (Radio Historian) 
WWII Experiences “Up Front” — Frank Glas (WWII Bombardier) 
Remembering Charlie Stinger — Bob Sands & Robert White (CARS) 


IMPORTANT INFORMATION 
ARCI Registration Form: http://www.antique-radios.org. Pre-Registration Deadline: July 1. 


Hotel Reservations: Front Desk 1-630-325-6400. Ask for ARCI room rate of $99.00 per night. 


Seller Fees: 1st space: $45 pre-reg./$50 onsite. Additional spaces: $35 pre-reg./$35 onsite. 
Saturday Only $30. Banquet tickets: $35/person, $65/couple. 8’ TABLE RENTALS $15 each (pre- 
registration only). No charge for general admission. Membership required for attending programs. 


i Questions? Call 630-739-1060. See www.antique-radios.org. 
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The R3904 Is fred a magnificentisynihe esis of aieciranics ani mechai c 


freed from m 


litary contract con straints and) optimized for-wide range of 


finishes the job. Made to order and/Made‘in in/America. fr ta are hand wired anes 


It snota different radio, just better;m much-better— 


non- radioactive, Am erican eat better visibility meters’ 


1D INSTRUCTIONS FACKED = 
Dpeiepdess HCA UENG LOCAL CARs 


Fora et drive cometo: 
Felton Electronic Design 
1115 South Greeley Highway — 
Cheyentie, Wyoming 82007 
By appointment only 9)) 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other 
Collins radios. Jim  Whartenby, 
antqradio @sbcglobal.net, 501-282-2991 


WANTED: Meter for Hickok 534A tube 
tester. Walter, 718-456-1988 


WANTED: FCC and RiD-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704 +=657-8910 
brianharrison @ embarqmail.com 


WANTED: Model 15 teletype machine, 
HAL ST-6 converter, supplies for use in a 
working museum display, SF Bay area. 
Steve Pazar, W6SSP, zarco@sonic.net 
707-544-8142 Santa Rosa, CA 


WANTED: The serial number and tube 
complement of your B&W 370 SSB 
Adapter. Grant, ng5t @tx.rr.com, 214-629- 
8759 


WANTED: EF Johnson Viking model 122 
VFO. Allen Sharpe, 208-304-0122 or 
email: radio_tuner@ gmail.com 
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WANTED: National XCU-303 Calibrator. 
Cash or Trade. Mike, KOAZ, email: 
kOaz@centurytel.net or phone 417-466- 
0401 


WANTED: “Radiomarine” of Redbank of 
NJ by EAC (Japan) model MI-30006 scope 
indicator MFD. July 1969 need manual- 
anything. Craig, 570-282-4663 


WANTED: Mackay Radio Type 3001A LF 
receiver, clean and unmodified preferred. 
Rich Parker, KB2DMD, 1205 Sleepy 
Hollow Rd, Pennsburg, PA 18073, 215- 
541-1099 


WANTED: Main tuning dial lock assembly 
for Hallicrafters SX-28. Jeff (W2JPH), 
radiow2jph @ gmail.com or 607-281-1224 


WANTED: Matching speaker for JRC 
NRD-525. State price and condition. R.D. 
Carter, 7079 Marks Rd, Cameron, NC 
28326 


WANTED: Schematic/documentation/info 
for Coast Guard CW xmtr T1504/SRT-29 
by Scientific Radio Systems, Rochester, 
NY. Contact W8KXR @ NEO.RR.COM 
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Hammond Modulation Transformers 
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New production modulation transform- 
ers have been unavailable for a very long 
time — until now! Electric Radio is offering 
a limited run of genuine high-quality Ham- 
mond modulation transformers that are all- 


new production and are great way to solve a 
big problem with plate modulated AM trans- 
mitters. 

These new transformers have extra sec- 
ondary impedance taps for 3k, 4k, and 5k 
loads, plus, the primary includes a 40% tap 
for push-pull screens! This makes them 
the perfect transformer for any real AM 
project in the low and medium power class. 
They are ideal as a replacement part for 
Viking transmitters with burned out modu- 
lation transformers, or any homebrew trans- 
mitter project with a push-pull output us- 
ing 6AQ5 through 6550s. 

As high-quality transformers, their re- 
sponse is 150 Hz to 15 kHz, + 1 dB maxi- 
mum, at a 1 kHz reference. 

$125.00 each, plus $12.35 for flat-rate 
shipping within the US. 


WWW.ERmag.com 
720-924-0171 
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¢ Offering Unparalleled Free as wellas.. 


e ....Exciting Member Benefits 


e World Class 


Signal Magazine 


¢ Visit at collinsradio.org & join the fun 
e See our Events Calendar 


© Come see what the excitement is about 
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QUARTER CENTURY WIRELESS ASSOCIATION, INC. 


Licensed at least 25 years ago ? 
And licensed now ? 


Then you should belong to the 
Quarter Century Wireless Association 


QCWA, Inc. 

8400 NW 115th Avenue 
Ocala, FL 34482-1098 
USA 
www.qcwa.org 


WANTED: Hallicrafters SX-96 rcvr, good 
working condition, VG to exc cabinet & 
front panel, no mods, original knobs, none 
missing. Al D'Amico 37 Baynes Ave Buffalo 
NY 14213 716-861-4289 or 716-598-5205 


WANTED: Schematics, manuals for 
Watkins-Johnson 901-1 VHF receiver and 
National R1230/FLR receiver. Hal, 
KK6HY @arrl.net 650-366-5060 California 


WANTED: Manual-Schematic VLF loop 
coupling unit NT-47367 CNM-47367 
NAVSHIP POB #900-505. For use with 
VLF Loop CNM 66097 or NT-66097. Harry 
Weber, 4845 W 107TH ST, Oak Lawn IL 
60453 


WANTED: 1195, SX73/R274D, and any 
spares for the R390, R3890A, R389, and 
R392. Ward Rehkopf, K8FD, 31516 Griffen 
Dr, Conifer, CO 80422 303-674-1087 
Radiohound2 @ yahoo.com 


WANTED: Avionics boxes and controls, 
working or not, needed for a static display 
in a museum C-117 aircraft. AN/ARN-S, 
AN/ARN-6, AN/ARN-14, AN/ARN-21, 
ANARC-27, AN/APS-42. Filter switch 
panel (Range/Voice/Both). If you have 
anything related to the above and are 
willing to part with it, please contact Tom, 
KJ7AV, 585-352-9610 
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WANTED: Your old 50’s and 60’s CQ and 
QST’s. Hardcopy only (no digital). Nothing 
to read over here! | will cover USPS priority 
shipping to Turkey + your selling price. 
Grayson, TA2ZGE, wa4gvm @ gmail.com 


WANTED: R-390As. It was built to play, 
not sit and decay. | overhaul and find them 
a good home. Ted @x44.cc 


WANTED: ARC-5/SCR-274-N_ type 
equipment, connectors, accessories, 
cables, etc. Any condition, single items to 
many OK. Mark, WOPXM, 
mmckeown @tde.com 303-278-3908 


WANTED: Early RCA electron 
microscope, finder’s fee paid. Alan Weiner, 
207-286-5483 WBCQ@wbcq.com 


WANTED: Lots of IERC TR5-5020H 7-pin 
black tube shields! Chuck Felton, 307- 
634-5858 


SS 


Electric Radio Custom 
Coffee Mugs! 


These coffee mugs are nice custom- 
made, 11-ounce white-ceramic mugs 
with the Electric Radio logo in 4 
colors and your name and call sign 
in large letters below the bottom 
border. These are printed in 6 colors. 
They are microwave and dishwasher 
safe! Call for ordering at: 
720-924-0171 
Shipped .by, UPS... -cssssse(ueaneane $22.00 
Or on the Internet: 


www.ERmag.com 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. (We now have 10,000 satisfied customers 
around the world.) The EZ Hang comes with a one 


EZ Hang, Code E 
32 Princess Gillian Court 
Fredericksburg, VA 22406 
www.ezhang.com 


year limited warranty. 


Call Today! 540-286-0176 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, RI 401-377-4912 


WANTED: R-274D/FRR parts unit with 
good dial lock. Please help! Walter 
lacobelli, 2147 Harman St, Ridgewood 
Queens, NY 11385 718-456-1988 


WANTED: Millen 90281 HV rack mount 


Power Supply. Frank, W4FMS, 
616.881.1618; w4fms @ aol.com 


WANTED: National NTE Exciter to 
complete National 600 Watt Transmitter 
Restoration. Name your price! Brian Harris 
WA5SUEK 214-763-5977 
cosmophone @ yahoo.com 


Drake Manuals on CD 
The R.L. Drake manuals that were 


compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 
information can be in one place and you 
won’t have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 

q www.ERmag.com 


Series | + Disk 1 
A RL. Droke Co. 
LA 


System 
Requirements: 


Any computer vith 
Adobe Acrobat Reader®. == 
Performance will vary 


depending on speed of 
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Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military 
Receivers 


Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 
Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 
“Since 1985” 


WANTED: Collins promotional literature, 
catalogs and manuals for the period 1933- 
1993. Jim Stitzinger, WA3CEX, 23800 
Via lrana, Valencia, CA 91355. 818-519- 
4419. jstitz@pacbell.net 


WANTED: Hammarlund ED-4 Transmitter. 
Bob Mattson, W2AMI, 16 Carly Dr, 


Highland, NY 12528. 845- 691-6247 
w2ami @ arrl.net 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. Rod, 
W5CZ, 303-324-2725, 
rodperala@ aol.com 


WANTED: Early QSL cards from my 
Grandfather, Hal Smith (SK). His calls 
were KH6KA, K6YJR, K6OQE. Gladly 
reimburse postage plus modest finder’s 
fee! Phil Wilson, 1355 Big Otter Dr, Blue 
Ridge, VA 24064 k6cra @arrl.net 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


Collins KWM-2 

Collins 75S-3 and 32S-3 
Collins 30L-1 

Collins 30S-1 

Collins KWS-1 

Collins 75A-4 

Collins R-390A 

Collins R-390A Addendum 
Hammarlund SP-600JX 


4 hours, $89.95 
2 hours, $89.95 
1 hour, $39.95 
1 hour, $39.95 

2 hours, $39.95 
2 hours, $89.95 
7 hours, $109.95 
2 hours, $49.95 
4 hours, $89.95 


Shipping within the US: $6.75 each for the first two DVDs, additional 
titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 
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Dead or Alive 


VINTAGE TUBE ELECTRONICS 


Audio Equipment - Ham & Military Radios 


*Cinema/PA/Broadcast Sound Equipment* 


Amps-Compressors-Preamps-Microphones-Reel to Reel-Mixers-Phono 
Speakers/Horns/Drivers-Receivers 


Catalin + Breadboard + Console Radios 
Computers: Apple | & Il Lisa, IMSAI, Altair 


Parts: Output/Input/Power Transformers, WECO + Sprague Capacitors 
Cloth Wire, WWII Equipment, Nassau Solder 


Vacuum Tubes: 
211/845/805/6550/12AX7/5692/GZ34/2A3/EL34/ 6SN7W/6922 
300B/205D/350B/V1-231/#45/#50 & More 


SS Brands Wanted $$ 


Acrosound, Altec, Ampex, AR, Brook, Capehart, Collins, Crosley, Dynaco 
EICO, EH HH Scott, Electro-Voice, EMT, ERPI, Fada, Fairchild, Fisher 
Garrard, Harman Kardon, Heathkit, JBL, Jensen, Marantz, Mcintosh 

McMurdo, Mullard, National, Neumann, Ortofon, Partridge, Peerless 

Presto, Pultec RCA, Sparton, Studer, Tannoy, Telefunken, Thorens, Triad 

Urei, UTC, Western Electric 


| BUY IT ALL: FROM 1 ITEM TO COMPLETE COLLECTIONS 


CALL OR EMAIL TODAY 
610-649-4151 


www.cash4audio.com 
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— ELECTRIC RADIO BACK ISSUES — 
All Electric Radio back issues are either from the original press run or are lithographic 


reprints from the original negatives on archival quality, acid-free paper. Shipping prices 
are for delivery by media mail within the USA. Overseas, please inquire for shipping 


quotes. The on-line search for back articles is at http://www.radiolabworks.com/ 

ersearch.html 

Single Issues: $4.00 Each, Postpaid 

¢ 1-Year Sets (Or Any 12 Issues) $39.00 per year + $6.00 S&H 

Special Deal on Any Four Years (Or Any 48 Issues): $105.00 + $7.00 S&H 

¢ Almost all of the back issues of Electric Radio from #1 are available for $425.00 + 
$20.00 S&H, at least a 56% discount the over single-issue price. 

¢ For a postpaid 29-page printed back issue index, please send $3. 


¢ Foreign Customers: Please Inquire for Shipping Rates 


— COMPENDIUMS — 

All of the Collins compendiums are packaged in nice 3-ring binders. 
Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and all 
the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 108 pages, $20.00 plus $5.75 
S&H. 
Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages, $45.00 plus 
$6.75 S&H. 
Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages, $15.00 plus $5.75 S&H 


— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent’s biog- 
raphy, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manufactur- 
ers. There are historic photographs and diagrams on nearly every page, and color plates with vintage AK 
advertiSing.---------------------------------------------------- nnn nnn nnn nn nnn nnn nnn nn nn nn nnn nnn nnn ences $25.95 - 10% = $23.35 


Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years until 
retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many historic 


photographs and stories from former employeesS.--------------------------------------0-eenennnnnn= $18.95-10% = $17.05 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-:--------------------$29.95 - 10% - $26.9 
Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets and 
related US-made equipment from 1920 to 1955, by Maurice Siever-------------------------- $29.95 - 10% = $26.95 
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NEW Hollow State Design: This is Grayson Evan’s (TA2ZGE/KJ7UM) 
wonderful new book that has everything you need to work with vacuum 


tubes in one 233 page, high quality volume! ------------------------ $32.95 - 10% = $29.65 
Miller’s Collecting Science and Technology: 160 pages of high-quality color photographs from museum 
collections make this hardback volume an excellent introduction to this new collecting field. Written by 


Lindsay Sterling----=---------------------------- 2 non nnn nnn nn nnn nnn nnn nnnn nnn nono nnncnnna sans $29.95-10% = $26.95 
Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KIOPF), describes in 252 spiral-bound 
pages surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 
is excellent. ---------------------------------- n-ne nnn nnn nnn nnn nnn nnn nnn nnn nnn nn $24.95 - 10% - $22.45 
The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find informa- 
tion on tube types that were released before 1934. Includes history and good PhOtOS. ------------c--mmnannnnnmannnnn= 
wenn nw nne nnn nn nnn anne nnn enna nnn nn nen nnn enna nnn nn nnn nnnnnnnnnnnnnnnnnannanannannannncannanamnannanannanmm seen ne $25.95-10% = $22.45 
Radio-Craft: 50 Years of Radio by Gernsback: This is a high-quality 141-page reprint of the March 1938 
edition of Radio-Craft magazine and is about the first 50 years of radio, and contains hundreds of vintage 


AAVErtiSeMENIS. --------------------- nnn nnn nnn nnn na $15.95-10% = $14.35 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis -------------------------n0nnonnnnnnnnnnnnnnnn $29.95-10% = $26.95 


Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and informa- 
tiV@, ---------------------------2----- === =n nn nnn nnn nnn nn nnn nnn nnn penn nen nnn nnn nnn nnn mn nn $26.95-10% = $24.25 
Surviving Technology: Bruce Vaughan’s (NR5Q, SK) book about his early experiences in radio, and it’s also 
about building the “Ultiimate” regenerative receiver that’s based on his many successful designs, with complete 
information and schematics!------------------------------- nnn nen nnn nnn nn nn $32.95 - 10% = 29.95 
The All-American Five Radio: Although this book is about classic American 5-tube broadcast receivers, it also 
contains a wealth of accurate information on vacuum tube receivers, proper troubleshooting, and alignment and 
is recommended for experienced repairmen and novices alike. 92 pages by Richard McWhorter------------------ 
wn nmnn nnn nnn nnn nnn nnn nnn nn nn nnn nn nen nnn nnn nnn nnn nnn nnn nn nnn nnn nnn ana nnann e $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel tak- 
ing place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, and 


Polassienucning radio. communications of the Gayi-=--Ai-setoreorssareo agree $13.50 


Again Available! Tube Testers and Classic Electronic Test Gear: Written by Alan Dou- 
glas, a retired engineer, this book is packed full of valuable information about test equipment. 
166 Color PaGeS. ------------------- wanna $29.95-10% = $26.95 
Vintage Anthology, Revised Edition: by Dave Ishmael, WA6VVL, is a revised and updated version of Dave’s 
popular book. 209 pages of great information especially valuable to radio builders.------------------------------------ 
wre en naman nner n nnn ne nnn nn manna naenann nena nnn naan nnn nn nn mm en $21.95 - 10% = $19.75 
Zenith, The Glory Years, 1936 to 1945: 244 high-quality pages all about classic Zenith radios. Hundreds of 
high-quality color photos, and history from the Zenith company archives, never before available. If you like 
beautiful Zenith consoles, you will like this book! by Cones, Bryant, and Blakenship----- $34.95 - 10% = $31.45 
Zenith, The Glory Years, 1936 to 1945, Illustrated Catalog and Database: A companion volume to “The 
Glory Years,” this one has 151 pages of reproduced Zenith advertising and full serial number, chassis number, 
and production data that has never before been available in one reference manual, or to the public. 151 pages 
Be ORGS AO san: BANK CDISUND, neste cet ran oe $29.95 - 10% = $26.95 


Ordering Information: 
U.S. Mail Orders: Please add $5.00 shipping for one book and $1.00 for each addi- 


tional book, five or more books are shipped free to one address! Checks and 
money orders by US mail are fine. Overseas and Canadian Orders: Please inquire for 
shipping quotes. 


Available by mail order, by telephone at 720-924-0171 or on the 
Internet at www.ERmag.com 
Visa, MasterCard and American Express 
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Keep Your ER Magazines Organized! 
Sold in sets, shipped flat, easy to put together, no glue required. 
Each box holds about 12 magazines. 


These boxes are the correct size for many ER-size magazines, 
including Antique Radio Classified, The Old Timer's Bulletin, The 
Tube Collector, or The AWA Journal. 

Set of 10: $11.75 + $12.75 S&H 

Set of 15: $17.25 + $10.50 S&H 

Set of 20: $23.00 + $11.75 S&H 


ER Bookstore, 720-924-0171 
PO Box 242, Bailey Colorado, 80421-0242 


Or order on-line at WWW.ERMAG.COM 


WANTED: One of my “KN8GCC’” QSLs 
from the mid-1950s. Tom Root, 1508 Henry 
Court, Flushing, MI 48433, 
wb8uuj@core.com 810-659-5404. 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KAGNNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


WANTED: PRESS WIRELESS, NY: 
Photos, information wanted on Hicksville, 
Baldwin, Little Neck, Centereach, 
Northville facilities. George Flanagan, 42 
Cygnet Dr., Smithtown, NY 11787 
w2krm @optonline.net 631-360-9011 


WANTED: Collins R-389 LF receivers, 
parts, documentation, anecdotes, 
antidotes. W5OR Don Reaves, PO Box 
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241455, Little Rock AR, 72223 501-868- 
1287, W5OR@militaryradio.com or 
www.r-389.militaryradio.com 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: WW Il German, Japanese, 
Italian, French equipment, tubes, manuals 
and parts. Bob Graham, 2105 NW 30th, 
Oklahoma City, OK 73112. 405-525-3376, 
bglcc @ aol.com 


WANTED: QSL card from W9QLY - Frank 
(Mac) Maruna. Will buy or trade. Will buy 
entire collections if a card from W9QLY is 
included. Will pay finder’s fee. Don 
Barsema, KC8WBN, 


donaldbarsema @ att.net 
June 2014 


Central Electronics Parts and Repair Support 


Nick Tusa, K5EF, is pleased to announce the resumption of parts support and radio 
restorations for the entire Central Electronics product line. No matter if your need is a 
160M conversion kit, broadband couplers, AF Filter/Limiter parts, HV capacitors or a 
replacement coil for your rig’s bias/ptt relay, we have the parts to keep your rig on the 
air. 

Need help, but not a full restoration? Worried about shipping a 90-pound desk 
crusher? Don’t fret....we have special test fixtures to service individual plug in modules 
and even the VFO, absent your radio. And we can answer most any parts or service 


question via email or telephone. 
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Please visit our web page, http:// 
www.tusaconsulting.com/ce.html for 
latest Central Electronics information and 
pictures of our newest restoration product 
for the 100V Broadband Transmitter: 
replacement meter faceplates. Order one today 
at our special introductory price and make 
yout 100V look as great as it sounds! 
Contact: Nick Tusa, K5EF 
Telephone: 985-249-6467 


Fax: 985-249-6468 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: Military radios vintage, 1952 
and back. Ken Kolthoff, K8AXH, 9420 
STE RTE T, Amazonia, MO 64421. 913- 
634-3863. 


WANTED: Incarcerated ham seeks 
correspondence. w/others on mil (R-390's 
&backpacks) & tube radios. Also copies of 


postwar-90’s surplus catalogs, backpack 
specs & photos. W.K. Smith 44684-083, 
LSCI Butner — GA, PO Box 999, Butner, 
NC 27509-999 


WANTED: R390, R390A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. Will 
pickup if you have enough items. Glenn, 
WA4AOS, 864-684-2956 


io 2 


Electric Radio T-Shirts 
The front displays the logo from the cover of ER (the tube logo, Electric 
Radio, and “celebrating a bygone era’). The back has “Real Radios Glow 
in the Dark” (used with the permission of Classic Radio). The T-shirts are 
100% cotton and come in Small, Large, X-Large, XX-Large. The color ts 
slightly lighter than the cover of ER. $17.00 delivered, $18.00 for XXL. 
(Medium Available by Special Order) 
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Manuals 


Order on-line at: 
www.w/7fg.com 


Send your questions to: 
sales®w7fg.com 


Order by phone: 
(812) 932-3417 


800-807-6146 US only 


WANTED: Hallicrafters S-29 receiver, 
working preferred, but must have a good 
antenna. Louis D’Antuono, WA2CBZ, 
8802 Ridge Blvd, APT C-2, Brooklyn, NY 
11209 718-748-9612 after 6 PM EST 


WANTED: I’m looking for information about 
Vanguard Electronic Labs of Hollis NY. 
Needed are catalogs, instruction sheets, 
company history, etc. Also want to buy a 
Vanguard/Springfield walkie-talkie. Bob 
Nickels, W9RAN @arrl.net 


WANTED: Please Help! Need a 
modulation transformer for my Johnson 
500. Contact Larry Harrison, K3JURR, 540- 
852-3431, or PO Box 38, Criders, VA 
22820 


WANTED: Case for Central Electronics 
100V transmitter. Daniel, 505-281-4293 
earlgreywdj @ gmail.com 


WANTED: Coax switch, Waters 351. Call 

or write Rich, 714-521-2430 

WA6AGL @att.net 

WANTED “AN/FRR-24 or AN/FRR-37 or 

AN/FRR-10” original Navy pictures and 

Fair Radio sales ads. Also would also like 
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119 E. George St 
Batesville, IN 47006 
USA 


We are your 1-stop source 
for radio, test equipment, 
and audio manuals 


customer satisfaction guaranteed! 


to hear from other owners for a possible 
upcoming series of ER articles. Thanks! 
Brian, KN4R, 704 +=657-8910 
brianharrison @ embarqmail.com 
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Subscription Information 


Published Monthly 
Rates within the US: 

Ist Class Rate: $47 (mailed in envelope) 
Periodicals Rate: $36 


Rates outside the US, by airmail only: 
Canada: US $54 


All other countries: US $75 


Electric Radio 
~ PO Box 242 | 
Bailey, Colorado 80421-0242 
720-924-0171 
Office Hours: 9:00 AM to 5:00 PM MT, Monday to Saturday 
Subscriptions and renewals may now be purchased 
online at WWW.ERMAG.COM 
Visa, Mastercard and American Express 
Call for FAX 


email: Ray@ERmag.com 
The Electric Radio mailing date is posted monthly at www.ermag.com 


Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel 
all-cotton style with an adjustable 
rear headband and a 3-inch front 
brim. The background color is 
khaki, and the ER logo 1s 
embroidered in 4 colors, not 
printed. These hats will hold up 


for a long time. 


$22.95 Shipped Priority 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 


Or On-Line: www.ERmag.com 


Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
6/14 
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James Beyer 
6213 Countryside Lane 
Madison WI 53705-1025 
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Soo Onm Monaural 


Ciassic Radio headset. 


Nowy, enjoy the rich audio of 
your vintage receiver with a 
professional quality headset 


Rone | oy built just for you. 
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see our user reviews at: 


=Hliarmr._ ret 


ham radio om the met 


> FO AXES Cocorrarretsr nr iccaaticornas ; 
Bos S5O48- SooIsag f1i-F VAraM-GPnmMm Pst 


